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BOOKS of Navigatioiy Sea Charts, Printcd 
for J. Mount, T,PAGE s and W. MoyNT,on ?ow¿r-Míl t 

GREAT Britain's Coaíling Pilot, by Capt. Greenville Collim, ■ 
Coafting Pilot for England, Scotland and Hollando 
Engliíh Piíot for the CJianneL 
Engliíh Pilot for the Straits* 
Engliíh Pilot for Weíl India» 
Engliíh Pilot for Guinea. 
Engliíh Pilot for Eaít India, 

Sea-Atlas, containing Charts of the Sea-Coaíls of the whole World 

A compleat Set of New Charts, containing North Sea, Cattegat, Baltic. 

A compleat Set of Charts for the Sca-Coaít of Franre. 

A Set of Charts for India, and others for all parís of the World. 

The Mariner's New Calendar, by Nathanicl Colfon. 

The Seaman's Vade mecum, or Defenfive War by Sea, by WiUiam 

Mountaine, F.R,3. 
The Ready Obférvator, or an Infalible Method for detennining th$ 

Latitude at Sea, by Dr* Falck. 
Praclical Navigation, oran Introducción tothe Whole Att 3 by J, Sellen 
Ñangado Britannica, or a complete Syítem of Navigatipn, in all- ¡ t s 

Br anche 5^ both with regar d to Theory and Praftice, by J, Barrow. 
Sherwin's Tables of Logarithms from i to i ooooq* 
Elementa of Algebra, expounded m Two Books, by John Kerfef . 
The SeamanVDaíly Aíhítant, by T. Hafelden, 
Navigation New Modeled* by Henry Wilfon. 
Navigation UnveiPd, 2 vols O&avo, by Hdward Hauxley- 
Marineras Compafs Refliüed, by Andrew Wakelcy, 
TJiePraaical Sea Gunners Comp anión, by W. Moanuine, F.R.S. - 
An Epitome of the Whole Art of Navigatipn, containing an cafy me- 
thodical Way to become a complete Navigator, by James Arkínfon. 
Meath's Roy al Aílronomer and Navigator, in lar ge ato, 
Ship Bralder V Aífíítant, or Marine Architefture, by W, Sutherlani. 
Üfe of CoggeríhalPs Slídlng Rule, and Defcription of ScamoaPs Line* 
Mereator's Chart, íhewing the Variation of the Compafs, in all the 
known Seas, by W. Mountaine, F-R*S* . 

N*B* There are aífo fold all Sorts.of Mathematical Tnft-rüjnents and 
Boofc% Sea Charts for all Parts of the known World, Plañe and 
Mercators Paper, Paper-Books, and ocher Stationary Wares* m 
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Mariner'sCómpafsj 

R E C T 1 F I E D. j 

Containing TABLES^ fhewing the true Honr of 
the Day, the Sun beingupon any Point of che 
Compafs ; Wirh the true Time of the Rifing 
and Settingof the Sun andStars, and thePoints 
of ;he Compafs upon which they rife and fet : 
With Tabtesof Amplitudes. Which Tablcs of 
Sim-dials^Semidiurnal Arehes and Amplitudes 
are calculated from the Equator to 6o Degrees 
of Latitude J either North or South, i 

With the DefcnpELüu and Ufe of thofe Inñrumcnts moñ in 
Pra&ke in the A ÍL T oí NAVÍGATIO N. 

' A L S O 

A TABLE of LATITUDE and LONGITUDES 
of PLACES. 

By ANDREW WAKEL Y, M athematician . 

Enhrged with mniy ufeful Addiuons, by J. Atkinfon. 

The Whole reviíad, and carefully corre&ed, with accurate 
TA BLES of the Sun's Declination, adjufted to the N,S, - 

By W. MOUNT^INE, Mathematí cal Examine/ to theHon. j ; 
Corporation of Trini ty-Hou fe of Deptford, and F.R.S. 

L O N DON* PRIKTED 

Fór j. MOUNT, T. PAGE, W ( MOUNT, and T, PAGE, on 
Tower-hill; Where may be had aíl Sorts of Sea-BookSj 17SG* 
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T O T H E . 

REA D E R. 

Courteous Reader 3 

TprJiEN Ifirfi entered upon tbeje my£&hmr$i and 
after J had hegun the Ca^culationsT^f^nd that 
though the Book would be Jmall^ y& m y Labour was f& 
great that lalmoji fainted. Tet y ai Length > when I 
confídered the ordinary y necejfary 7 and frequent Ufe that 
might be made of theje my Labours^ Iwas thereby w- 
couraged ta go on and profecuie my Work ; and how 
ready and eajy I have made itfor PraBice % wlllplainly 
appear^ by immédiaie InfpeRion>to the meaneji Capaczty* 
He'refollows a brief Mxplanation of the Meihod and 
Order of the Book : . Pirfi 5 yon willfind Tables of ihe 
Sun's Declinado^ newly cafculated from the beji Hy~ 
pothefis yei difcovered, and applied i o ihe Meridian of 
Lontion, whofe Latitude is 5 id. 321H. Nortb, and 
Longitudej according io iheje Tables y ood, oom.— 
Next yüu will firíd Tables, Jhewing the true Hour 
and Minute of ihe Doy, the Sun being upon any Point 
of íbe Compafs, whicb Tables are as Dialsfittingall 
Places in ihe World^ whofe Pole is elevated not above 
6c d. either North or South : Ukewife by ihefe^ Tibies 
y on may know ihe true Hour and Minute ofthe Nigbf, 
by ihe Bearing of any of the known Fixed Stars be* 
tween ihe Tropics ; Thenyou will find Tables Jhew- 
ing the true Time of the Sun's Rifing and Setting 
with the Length of the Day and Nigbt. AIJq by thefe 

Tables 
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Tables you may find the trtie Time of Rifing and Set> 
ting of allihe emimnt Fixed Stai s between ihe Tropics* 
Next you will find Tables fhewing the Point of the 
Compafs that the Sun and all the abovefaid Stars rife 

1 and Jet tfpon ¡ which Tables are of excellent Ufe for 
rcadily finding the Variation of the Compafs, and may 
be performedby a Meridian Compafs, that is about ten 
In ches in Díame ter, whofe Points m are dividtd inio 

; Halves and ^uarters \ fuch a Compafs I fuppofe to be 
convenient for a Marineras Ufe, whéré he hathnot an 
Azimuth Compafs. Next you. will find Tables of 
Amplitudes to ev'ery Vegree of the Sun's Declina- 
tion : Áll thefe Tables are cakulated from the Equa- 
tor to 6o Degrees of Latitud e, eithef North or South : 
and they will tafi y ivith ExaSfnefs, as long as G O D 
upholdeth the Order and Courfe of Nature, 

In the Appendix you will find the Ufe of all thofe 
Inftruments that are mojí in Prañke in the Art of 

■ NAVIGATION, eiiher for O'peration or Obferva- 
tion : Likewife a Table containing the mofi principal 
HarbüitrSy Jhadíand$> and íflands in ihe WORLD \ 
flievnng ihe Latitude and Loogitude at $ach of them ; 
begiming the Longitude at the Meridian fl/London ; 

i . tbe lVhole difpofedin a new¡ and fucceffive Order, . 

This Method, I ozan 3 bui how Ihave acquited myfdf 
thérein, Iftiali leave to the Judgment and Experience of 
the mofi jkilful Marmers that the IVorld affords> which 
are my naí'ive Countrymen in England. 

An¿ ítotv fare ever wcl!, fo wiíhes he, 
Who h more yours, thanhe can feem to be. 



ANDREW WAKELY, 
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To the P U B L I C. 

S I R Si 

B E I N G defired by the Bookfellers concerned 
herein, I willingly undcrtook % he Examination 
of this Treatifei (and the rather for that Refpeét I 
bear to the Teftimony of my Mafter, the deceafed 
Author) which* for its Ufefulnefs, hath obtained 
eoodEfteem from our NAVIGATORS t I therefore 
have taken the greater Painsj and fpent much 
Time in examining each Table^ amendíng^altering, 
explainingj and enlarging where I faw Caufe, and 
thus have endeavoured to render the Whole of the 
MARINERA COMPAS5 RECTIFIED, 
moft familiar* and eafy to an ordinary C&paeity. 

In this Edit ion I have contrafted the Talle of Am- 
plitudes in Points of the Compafs, and ytt as intelli- 
gible as before^ by which^ having made moreRoonij 
I have made the Reader Amendswith largeAddí- 
tions in the Ufe of each Table^ and methodizing the 
Difcourfe throughout ; but more efpecially in the 
Ufe of InftrumentSy I ' have taken Liberty to repair* 
alter, and enlarge, that k will appear as good as 
new i but chíefiy in the Def ¿ripian and -Ufe of the 
Gitnter¡ SUding Gunter, máSeBon princip ally the 
A 4 two 
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twoibrmer, whofe Ufes I have íhcwcd mJrithmetic^ 
to mu!Hply f divide } and work fhe RntE of Three j. 
ín Geometry¡ to work PrGportions y continuéd 7 Dtíplicate y 
and Triplícate ; Menfumüon a f Superficies and Sé?£¿& ; 
As to meafure Board, Timbeiy Stone, Gauging o£ 
Veffels, Tonaagingof ShipSj.BaleSj orBoxes; alfo 
in Günnety ; in Nevigation, both In Plañe and Mer- 
catbr's Sailing. In Jftronomyt the moft ufefu! Prob.^ 
leraSj fuch as.to find the Sun's Place, Declinado^ 
Riíing, Setting, Amplitude, Azimiith, Hümy and 
Altitude, at all Times* And in all you are direéled 
plainly to perforo* them, both hy Sliding Gunter 
and with CompaíTes* 

In the T&Me of Latitudes and Longitudes I have 
added many FJaces of Note, and omittecl fome few 
thatwére of little Moment,.and have corread both 
the Latitudes and Longitudes of the moft etninent, 
according to the lateft Gbfervations ¡ fo that I am 
bold to ípfs it is the moft exaót Table of the Kind 
extant, 

Thefe, with many other Additions through the 
Whole> I hope will acceptance with young Stu- 
dents in the Mathematies, and pro ve ferviceable to. 
them, both in the Study and Prañiee of Navigation, 
and other Parts of the Mat hematíes, Forwhofé 
Sakes I have taken the greater Pains herein. 

JAMES AXKINSON. 
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T O. THE 

R E A D E R. 

JN this Edüion of 0e Marineras Cbmpafs Re¿ti- 
fiedj all the Examples have been recalculated with 
the greateft Care> and properly adaptad to fubfequent 
Timei the Tnbles of the Su-n's Declinador^ AmpH- 
tudes J: Latitudes and Longitudes af Places, &c. 
have ükemife been compared with y and careful cor- 
read by the lüteji and mojí acmratt Aftronomic and 
Geographical Obfervations ; to which is added (by. 
may of Appendix ) the Situation of the mojí eJfentiaV 
IflandSy &c+ difeovered during Capt. Cook's Voyage: 
in his .Majeftf í Ship the Refolution and Adventure^. 
iüwards the South Pole 3 and round the JVorldy in the- 
Tears: i 7 7 2 >r 17 7 3 , f 1 7 74 and 1 7 7 5 > the Jame efimblijhed- 
hy C&Uftial Qbferúatwns* tfhoje &f tke Sun's Dedí- 
nation arestruly computed for the firft four Te^rs^ mi 
may very weli ferve in common Prafíice (witbout any 
fenjible Error) for alhtbofe TearsrefpeFJvdy fuperfixdl 
orjet at the Head of the Tablej. 

BuPif a greater Degree of ¿fuuracy is required, the 
foilowing CorreStion may be made at theEnd of eighí 
Tearsy yaz. from March 21J} to May zift, andfrúm. 
September ixft to Ñovember 2ift 3 add one Afánate, 
to the Declination in thefeTables found,. and from July 
iift to September 2 ift; alfo from. January 21/í to 
March 2iftffubtra£t one. Minute from the refpeñive- 
J>£€lination ; the Sum^ or Bifference wiü -h the 
dination at that Time corread nearly^ Tbe. 
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Sun's Declination 1781, 1785, 1789, 1793. 
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Second Tear after Leap-Year. 



,Sua*s Declination 17823 1786, 1790, 1794, 
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Leap ~ Year, 
Sun's Dedination, 1780, 1784, 1788» 1792. ' 
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tfhe Marineras Cowpafs ReBtjied. 

A Defcription of the TABL ES of the S Ü NV 
DEC LI N ATI ON, 

PTT1HESE Tabíes are in general for Four Years j 
j[ Leap-Year, Firft, Second and Third Year 
after Leap Year, and confequently for any Year, 

Each Year (taking up two Pages) hath the firft 
Síx Months of the Year on the Left-hand Page, and 
the laft fix Months are on the Right-hand Page, the 
Ñames of the Months are at the Head of each Co- 
lnmn, and the Days of each Month in the Left-hand 
Colurnn of each Page, 

The firft Table íheweth the Sun's Declin atiorr 
every Day for the firft Years after Leap-Year,being 
lySi* i/SSj 1789, 1793, &c, and takes up Pages 
(10 and 11 :) Thefecond Table is for 1782, 1786, 
1790, 1794, &c* being the fecojid Year after Leap- 
Year in Pages (12) and (13) : The next Table in 
Pages (14) (15) Is for the Third Year after Leap- 
Year: The Fourth Table in Pages (16} and (17) 
íheweth the S un 's Declination for Leap-Yearsj be- 
ing 1780, 1.784, 1788, 1792, &c 

Under the Ñame of the Month, is the Ñame of 
the Declination either North or South,, only the 
Colnmn for March and - September hath two 
Ñames ; diat is v under March is South, and againft 
the 2ift or 2orh Day (according as it is Leap-Year,, 
or iftj id, gd Year after) is Mor. for North ; and 
under September is North, and againft the 2%d or 
a^th pay is Son. for South í intimating that the 
Declination is South in March, til! the aift or 20 th 
Dayv and all the remaining Part of theMonth it is 
North or Ñor, in Hke spanner ín September, it is 
North till the 23^ or 24th Day, and froni thence to 
the Months end it is South or Sou, The 



"The Marineas Compqfs ReÑified. 
The Ufe of the Tabks of Declin at ion. 




O find the Sun's Declination for any Day in 
any Year, is after this Manner, 



i". Seek the Year and Month, at the Headof the 
Table ; and the Day of the Mpnth ín the Left-hand 
Columm 

2. Then right- under the Month, at theHead of 
the Table^ and againft the Day of the Month in the 
Leít-hand Colurnn, is the Sun's Declination re- 
quired, 

Exampíe i , I defire to know the Sun's Declinación 
for the 24th Day of April, 1782, 

The Year 1782, is the fecond Year after Leap- 
Year, which is in Page ( i a) ; then under Aprilj 
and againft 24 (under Days) is 12.59, with/North 
at the Head of the Table under Aprilj which 
íheweth the Sun's Declination on the 24th of April* 
1786,, is i2d, 59m/North. 

Exampíe 2, What 13 the Sun's Declination of the 
21ÍI of March, 1780, 

The Year 1780, being Leap 7 Year, is found ín 
Page 16 j then againft the 2iftDay ? and under 
M^rch, is Ñor, o. 36 ; fignifying the Sun's Decli- 
nation at thiat Timéis ood* 36111, North^ thélike 
do for any other Time, 

b atable; 
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A TABLE to Proportion the Sun's Declinación to 
any other Merldian, 



The dailyDiffererice in Declination 
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The Ufe of thís T A B L E ; of Proportion- 

T£I E Tablea of the Sun's Declinatioa are calculated for 
the Meridian of Lotitftm, and will fe r ve, for any Place under 
th'at Meridknj but for thofe Places íituate- Eáierly or WeíU 
erly from it, the De el ¡na non muít be propordoned accordlng- to 
lis daiiy Difieren ce in the 'Table, and Longitude of thoíe PiSce^ 
from the Merídian qí London ; for whicE Purpofe thís Table 
is u icf u 1, ascis evident by tliefe E x amp Ies*. Exam£¡& 
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Example 1. 

Admit the joth Day of AprH, Anno 1782, I am in 
Longitude I05d. Eaftj I demand what Declination the 
Sun will have tbat Day in the Meridian of that Place ? 

The Declination for April the loth, in the Meridian of 
Londen is o8d, 05111. increnfing, and the daily DifFerence 
at that Time ís 22m, therefore in this Table look in the 
Head theieof for the Number 22 7 or neareít thereunto, ¡f„ 
not in the Table ¡ then look on the Left-hand of the Ta- 
ble for i05d. (or the neareft thereto) the Longitude I am 
Ín> and in the common Angle of meeting ¡s óMin, which 
is to be dedudled frum the Declination in the Meridian of 
London aforefaid 8Ú. 05111. and the Remainder will be the 
Declination for that Meridian» or the Longitude I am in, 
which eís o8d. 58m, North, But if the Declination has 
decrea fed, as it doth here increafe, then yon muí} have 
:added 5 as hereundcr you may fee. d. m. 

The Declination in the Meridian of London ís 08 : 05N. 
The praportional Minutes fubtraít 00 : c6 

The Decl. for the Longitude of io$d* Eaft is 07 : 59N» 

The Decl. for the Longitude of i05d* Weft is 08 : í i 

Example 2. 

Admrt the ioth Day of O£tober, Anno 1780, I am in 
Longitude 87d. Weft : I demand what Declinaron the 
Sun will have that Day in that Meridian ? 

The daily DifFerence m the Ta%le of Declination at 
-this Time is 23111* and the proporcional Part thereof by 
íhe laft Table is 5 min. increaíing* d. m, 

The Declination in the Meridian of London — 
T±»e proporcional Minutes add ■ ■ 

The Declination in the Long, of Syd. Weft is 

The Declination for the Long. of 87c!, Eaft is 

B 3 
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A TA BLE of Refraaíon, deduced from Mr, Fhmftead's Ob- 
jfervationsj made at the RoyaL Obfervatory at Greenwich. 
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The HefraMon of the Sun, Moon and Stars* caufóth Úienj to 
appear higher above the Horízon then they are ; therefore the 
Refra&ion is always to be fubtra&ed from the Altitude obferved* 
ihat the true Altitude may be had. 

As, admtt ihe Sun's Meridian Altitude, by Obfervatiora, to be 
5 Degrees; I demaná the true Altitude* 

- . d> m. 

Alti tude by Übfervation being - - - - - - 05 ; 00 

Sun's Refrattíon H m h 58 f. fubtraft - - - % c6 : 09 

The Surá truc Meridian Altitude is - * - 04 : 51 

Primum 



( M ) 




PRIMUM MOBILE s 
Aílronomic Tables; 

Eaoh TABLE being 

A S U N-D I A L, 

SHEWING 

The exa£t Hour of the Day, the Sun 
being u pon any Point of the Com- 
pafs ; fitting all Places upon the 
Earth and Sea, that lie between the 
Equator and 6oDegreesof Latitude, 
either North or South : And to laíl 
with Exaétnefs as long as the Omní- 
potent and Everlafting Creator íhall 
be pleafe,d to conferve the great and 
wondeíful Fabric of Nature. 
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A Sun-Dial for the Latitude of o Degree. 
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A Sun- Dial for the Latitude of 1 Degree. 
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A Sun -Dial for the La ti tu de of 2 Degrees. 
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A Sun-Dial for the Latitude of 3 Degrees. 
'lío RTH DSCLINATION. 
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A Sun -Día] for the Laritude of 4 Degrees* 
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A Sun-Dia] for the Latitude of 5 Degrees. 
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A Suri-Dial for the Latítude of 8 Degrees. 
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A Sun-Dialfor the Latitude of 9 Degrees. 
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A Sun-Dial for the Latitude of 11 Degrees 
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A Suo-Dia] for che Latitude of 12 Degrees. 
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A Suri-Dial for the Latitude of 1 3 Degrees 
ÑOR T H DECLINATION. 
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A Sun-DiaJ for the Laritude of 14 Degrees. 
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A Sun-Dial for the Latitude of 1.5 Degrees. 
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A Sun-Dial for the Latitude of 16 Degrees, 
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A Sun-Dial for the Latitude of 1 7 Degrees; 
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A Sun -Dial for the Latitude of 19 Degrees. 
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A Sun-Diaí for the Latitude of 20 Degrees. 
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A Sun-Dial for the Latitude of 21 Degrees. 
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A Sun-Dial for the Latitude.of 22 Pegrees. 
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A Sun-Dial for the Latitude of 29 Degrees. 
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A Sun-Dial for the Latltude of 30 Degrees. 
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A Sun-Dial for the Latknde of 33 Degrees. 
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A Sun-Dial for the Latitude of 48 Degrees, 
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A Sun-Dial for thc Latitude of 49 Degrees, 
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A Son-Dial for the Latitude of 60 Degrees; 
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7he Defcription andllje pf the foregoing Sun-Dial TABLES 

THME Táblcs. aré intítled at the Head of each Page 
thus: A Sun- Dial fir íh& Latitudeof 0 Degree ; the 
n'ext is, A Sun-Dtal for the Latitud* of i Degree^ and fo on 
ordcrly unto 6o Degrees, making in all ói Diaís j from 
Page 24 to Page #4. 

Each Dial hath two Tables, the uppermoft for North 
Declination, the lowermqít for South Declination, and 
12 Columns m each Table; At the Head of each Column, 
and rigbt againft Deg. Min. are the Degrees of Declina- 
tíon thus ; J ód, | 20% 30111. | sd. ] yd^om, ¡ lod, 
i2d.30m.I15d. | 1 7d, 30111. j 2od. I 22d.23d.29m, 
d. íhnding for Degrees, and rn. for Minutes. 

Under thofe Degrees and Minutes of Declination in 
each Column is fet h, m. K. ílands for Tíours, and m, - 
for Mlriutes of an Hour. 

■ lu the Left-hand Column of each Table under Points ? 
at the Head, are the Points of the Compafs, thus, Somh, 
S. by W. SSW. SW. by S, SW. &c. S. by W. ftanding 
for South and by VVeíl ; SSW* for South South Weft j 
SW. by S. for South Weíl by South, and fo for the refí. 

At the Foot of each Tabie, is the Sun's Setting and 
Sun's Amplitude, agieeable to thofe fcveral Declinatiors 
at the Head of each GuJumn; and are diílinguiíhed from 
the reír, by the Words in the Left-hand Column, thus, 0 
fet, Sun's Amplitude, or fo much of them as the Column 
can con tai n. Noté* the Sun's fetthíg is annexed to each 
Table, but the^ Sun's Amplitude only-to that for North 
Declination, becaufe it's the fame (as to Quantity) for 
South Declination. 

The Sun*s fettíng is Hours and Minutes, but the Am- 
plitude. is Degrees and Minutes, having (d) over the De- 
grees, ahd m over the Minutes.- 

F 3 By 
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By thefe Tables (being Sun Dials for all Latitudes) may 
be known the Time f the Day, the Sun being vífible in 
any Part of the JHferniípbeje as true and exacl as though he 
was upon the Meridian ; Alio his Rifing,, Setting, and 
Amplitude. The líke may be known by any Star, whofe 
Declínation doíh not exceed 23c!. 2gm, aswlll be evidenfc 
by the following Propoütions, 

Tropo fition i. 'TPHE Latítude of a Place, the Sun's Decli- 
*~ nation, and hís Bearing being given ; to 
find the Hour of the Day« 

Note> By Bearing ís meant the Aziniuth or Point of the 
Compafshe is upon i and that is found by fettíng the Sun 
with an Azimuth Cornpafs, whích ís the trueft Way, pro- 
per Aüowance being made for the VariatIou 5 and is to be 
preferred before fetting the Sun with a common Compafs* 

The Refeluíion ofthh Propofition is thus \ 
í , Seek in the Sun DiülTabks for the given Latitude, 
2* At the Head of the Table feek the given Declmation, 
or the ncareít to it. 

3. Find the given Bearing among the Points of the 
Compafs in the Lefc-hand Column, 

4, Thén Jook fíraight to the Right-hand of the Bearing, 
til] you come right under the Declination (befo re found) 
in the Head of the Table, and what Number you find there 
is the Hour. iccjuired. 

Examph 1 !. In the Latituae of 30 Degrees, the Sun 
having 15 Degrées North Declination, i defire to know at 
what o 5 clock the Sun cometh upon the SW. Point of the 
Compafs ? 

LookTorthe Table belonging to the Latitude of 30 De- 
grecs s which is in Page 54, and in the Mead the reo?, fe ele 
for 15 Degrees ¡n the.Coluniñ under North Declination, 
and on its Left-hand Sidefor SW, and.then in the common 
.^ngle of Meeting you w^l find the Hour of the Day to be 
oh. 58111, that is 58^111; paft 12 o'Clock, the Time re- 
qujred. 

Emmph 
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Examp ¡e 2, I defire to know at jvhat o'Clock tbéSim 
cometh to the SW, in the Latitude of 30 Degrees, his 
Declination being 15 Degrces South ? Jnjwer^ 34 Minuta 
paft 2 o'Ciock. 

For if you turn to the Dial for Latitude 3oDegree?, in 
Page 54, and ín the Table for South Declination feek 
at the Head of.ít, under which, and right againír. SW. 
(on the Left-hand) you will ñnd %h* 3401, the Tin e pf 
íhe Day required. 

If the Declination be not the (ame with the Declination 
in the Head oí the Table j then look under fhat Decl ínation 
which is neareft to the Declination propofeÉL 

But more exacTiIy thus, Ftnd the Hour fúr thenexi Declina- 
tion hotb kfiand grmter iban the Declination propQjed¡ and take 
the Difference of thofe FJours, as alfo of the Declination 
belonging to them ; Then fay, 

As the laft DifFerence is ta the firft DifFerence ; fo \s the 
Difference between the Declination propofed and the next 
lefs in the Table, to a fourth proportional, which add to 
( whm the Hour in the Table increafeih } or ( whm k detreofeth ) 
fybñraét from the Hour belonging; to the lefs Declination 
aforefaid, and you will have íbe Hour required exa£t to the 
Declination propofed, . 

Example 3. Admit the Declination to be 18 Deg. 20 min» 
North 5 I defire to know at wtiat o*Clock the Sun cometh 
upon the WSW» Point of the Compafs, in the Latkude of 
30 Degrees ? 

Tn the Table, the neareft Humber to 18 I)eg* 20 Mín. 
is r?d. 30111, Then under xyd. 3001, and againft WSIV. 
is ih. 42111, which íheweth that the Sun cometh upon 
the WSW, Point of the Compafs, at 42 Min, paft one 
■o'Clock. 

Tíow beeaufe the Declination propofed, and the Decli- 
nation in the Héad of the Table are íbmewhnr: ÜiTe- 
rent ; therefore you may make a Proportion very eaí!ly r 
thus, under jjd, jom. and againft WSW» you will fmd 
F 4 ■ ih. 
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Jh, 42111. and under loá, oom, you'll find ih. 2501. the 
diiFerencc between the fe two Numbers ís ijtu. And thc 
difieren ce between the Declination lyd, 30111. and 2od. 
is 2<I. 3om* or- i^om. -Alfo the difference between the 
D.ecHnaíion iSd. 2om. and 170*; 30111. is5o.m, Then fay, 
As 1 5om , is to 17111. ib is 5001. ío 6m. almoft : But beca ufe 
50 is -3 of 150, therefore tbe ThirdTart of iym. is riear 6m. 
which fubtracted from ih, 42111. (becaufe the Hour de- 
creafeth) and the Reniainder ih. 36:11. is the true Hourof 
the Day, the Sun beíng upon the W, S W. Point of the 
Compafs, having i8d. aom, Noith Declination. 

Do the líke with any other Degrees and Minutes of 
Declination : But if the Declination be not very difieren t 
from that in the Head of the Table, you need not make any 
Proportlon : Likewifc wben the SurHs near the Meridían, 
you need not make any Prüportion^ becaufe, there the dif- 
ieren ce is but fmalL 

Nóté, There are none but the A formón Polnis in tbe 
Tables of thefe Diah y yet you may eáfily fiad the Time of 
the Day for the Farenwn Points by what follows. 

Fot Points eqüally diñan t from the Merjdian, are equal 
Time from Noon ? fo that at what fpice of Time fróm 
Noon the Sun ís S.E, in the Forenoon, the üke ípace of 
Time from Noon he is S.W. Afternoon, 

As in the Tablé followíñg, the Points that fknd ríghfe 
againft one anoíher, are equally diilarít from the Meri- 
dían s therefore "to find the Hour of the Day, the Sun 
beíng upon any of tbe Forenoon Points \ fee what Time 
of the Day it is when the Sun is upon the Afternoon Points 
that ftand right againít the Forenoon Points defired, and 
fubtracTthofe Hours and Minutes from 12 Hours, the Re- 
mainder is the Hour Snd Minuté of the Day required. 
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A T A B L E of the Poínís $f the Campafs^ equally 
difian t from t he M i ridian , 


Foreiioon Points. 

' South 
South by Eaíl 
South South Eaft 
South Eaft by South 
South Eaíl 
South Eaft by Eaíl 
Eaft. South Eaíl.. 
Eaíl -by South 
Eaíl 


Aftemoon Poínts, 

. South 
South by Wcíl 
bouth houth Weft 
South Wcíl by South 
South Weft ■ 
South Weft by Weft 
Wcfl South Weíl 
Weíl by South 

Weft 


Eaft by North 
Eaíl North Eaíl 
North Eaíl by Eaíl 
North Eaíl 
North Eaíl by North 
Norrh North Eaft 
North by Eaíl 

North 
Foreiioon Points. 


Weft by North 
Weft North Weft 
North Weíl'by Weft 
North. Weft 
North Weíl by North 
North North Weft 
North by Weft 

North 
AfternoonPoints. 



Example 4, In the Latitnde oí 60 Dcgrees, the Sun 
beiiíg North Eaft 5 I demaná the Iíour oí the Day, the 
Sun having 22 Degrecs North Declination. 

In the Sun-Dial for Xatitude 60 Degrees, (in Page 84) 
look agaínft NW. which is the Aftemoon Poini, correfpond- 
ing to N.E. the Forenoon Pomt) and ñnding the Declina- 
non 22 Degrees in the Head oí the Table, in the common 
An^le of Meedríg is 8 Hours 41 Minutes, which íubtraa 
from 12 Hours, the Remaindcr 3 Hours 19 Minutes, 13 
the Hour of the Day required in the Moniing* 

Examph 
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Examph 5. The Sun being ENE. in the fame Latitude 
with the fame De clin at ion ¿ I demand the Hour of the 
Day ? 

In Latitude óo Degrees, and North Declination 22 De- 
grees, the Sun being WNW, it is 54 Minutes pafí fix 
©*Clock in the Afternoon ; which fubtracl frotn 1 2 Hours, 
the Remainder is 6 Minutes paít 5 in the Morning ; the 
Time defired. 

'Exampié. In the Latitud e 35 Degrees North, the Sun 
having 1.5 Degrees Noith Declination ¿ and being South 
Eaft by Eaft ¿ I demand the Hour and Minute of the 
Day? 

In the Table for Latitude 35 Degrees fin Page 59) 
look igainít SW., by W. (the Afternoon Point) corref- 
pondent to SEi by E. (the Forenoon Point,) And the De- 
clination i^d, at the Head of the Table, and in the com- 
mon Angle of Meeting is íh, 4-$m m which dedudted from 
12 Hours, the Remainder is 15 Min. paft 10 o'Clock, the 
true Time of the Day defired, 

Examplé j> In the Latitude 35 Degrees North s the Sun 
having 15 Degrees South Declination, and being SE. byE# 
I demand the Hour of the Day. 

Avifwzr^ 20 Minutes paft 8 o'clock ; for the Hour in the 
TabJe is 3 Hours 40 Minutes, which íubftrafled frorn 12 
Hours,, leaveth 8 Hours 20 Minutes the Hour requíred. 

The like is to be underftood of any other Latitude, with 
any ofher Declination, and with any other Point of the 
Compaís. 

Note*, Thefe Tables ferve as well in South Latitude ¡ as in 
North Latitude^ , the only DifFerejice will be this-: 

If the Latitude be contrary, then the Declination rnuft 
be contrary, and the Points oí the Compafs contrary 5 that 
is to fay 5 North Declination muft be counted South ; -and 
South Declination muft be counted North * 3 and the South 

Point 
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Point muir, be North ; and S, by W, muft be N.byW. and 
5.S.W. muftbcN.N.W, and 3/W\by S, muft be NW.by 
N. and fo for any other Point, as in the following Tab]e. 



A TA BLE of Polnts equaily difíant from Noon, 1 
both in North Laiitude and in Sc-uth Latitudc, either 
before Noon or aftcrNoon. 


North L- 


ititude. 


Soiífh ] 


jatitude. 


Forenoon, 


Afterupon. 


r orenoon* 


Afrernoon. 


S, by E. 
S, S. E. . 
S; E. by S. 

South iLait 


S. by W. 

S.S. W. 

S. W. by S. 
c a 4-Vm \xr íl 


N, by E. 
N. N. E. 
N. E. byN. 
North Lafl; 


N. by W. 
N. N. W. 
N. W. byN. 

N orto W en. 


S.E. by E. 
É. S. £. 
E. by S. 
Eaft. 


S. W.bjrW. 
W, S. W. 
w: by S, 
Weft 


N. E. byE. 
E. N. E. 
E. by N. 

Eaft 


N. W. by W. 
W. N. W. 
W. by N. 
Weft 


E. by N. 
E. N. E. ■ 
N. E. by E. 
North Eaft 


#. by N. 
W. N, W. 
N. W. by W. 
North Weft 


E. by S. 
E. S. E. 
S. E. by E. 
South Kafl 


W. by S. 
W. S. W. 
S. W, by W. 
South Weft. 


N. E. by N. 
N. N. E. • 
N, by E. 
North 


N. W. by-N. 
N. N. W. 
|N by W, 
INortb 


S. E. byE. 
S, S, E, 
S; by E. 
South 


S. W. by S. 
S. S. W. 

S. by W. 
South 



Propoíition % To find the Hour $f ihe Night by ihé Stars, 

and thi Tables of Sun-Dw¿$. 
XT OU may find the Hour of the Night by the Bear mg of 
* any known Star 5 whofe Declination doth notexceed 
the Sun's greateft D€dínatidn > after this Manner. 

. ■ Find 
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Find the Time of the Star's coming _to the Meridian 
on the Day propofed ; then if the Star be on the Eait Sijde 
of the Meridian, ftibítraít the Hours and Minutes which 
thefe Tables íhews, from the Time of the Star's comihg 
to the Meridian, the Remaimkr h the Hourof thcNigbt: 
But if the Star be on theJVVeíl Síde of the Meridian, theh 
add thoíe Hours and Minutes aboveíaid, to the Time of 
the Star's corning to the Meridian^ the Sum is the Hour of 
tbeNíght. 

To-find what Tíms the Stars come upon or to.the Me- 
ridian ? lee the Mariner's Calenda r 3 ín the Ufes of the Ta- 
bles o f the Sun's and Stars Ríght Afeen fion, Pages y/¡ 
5& 5 5^ 6o s and 61. 

Examph 8. Admit the 26th of Q¿ioher i 779, in the La- 
tiíude 4a Degrees Norlh, I obfervé the BulFs-Eyt to be 
S.E, I demand the Hour of the Nighi ? 

The aóth of Oñobsrfijj^ the Bnits Eye cometh on the 
Meridian at 19 Minutes paft 2 o'Clock in the Morníng; 
this Star's Declination ís 16 Deg.North, therefore in the 
Table that belongs to 40 Degrees in Page 64» fcek in the 
Head of" the Table the Declination of the Star* or héareft 
thereto, and hy the Side, the Point of the' Campafs, and 
in the common Angle of Meeting, is ih. 31111* which fub- 
traéfc from- ¿h* ignu the Star's Southing, the Remainder 
O hours 48 túlñn is the Hour of the Night dcfired. But if , 
this Star had horn S.W, you muir, have added, and then 
ihe Hour would have been 50 min» paíl 3 o'Clock in the 
JVlornine, 

The O peraltan* 

h. m* 

The Time of the Stars being on the Meridian 2 : 19 

His Diítancefrom che Meridian either atSE. orSW. 1 : 31 

The Time of the Night, the Star being SE*— o : 48 



The Time of the Ni 0 ht, the Star being SW, ■ — 3 : 50 

Examph 
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BxawfLi 9* Admit the i6th Day of Novewber^ in La- 
titude 45 Degrees Nortb ; I fee ihe Lyon's Taií upon thc 
ESE/ Pjpiflf oí the Compafs, having Declinatíon i^d, 57111* 
Norih, ídemand the Hour of iheÑight. 

7he Óperaifan. 

■. - h, ni* 

Time of the Star's bpingon the Meridian c8 : 10 Morn,* 

Bh Dilhin.ce from the Meridian beín-g — 03 : 02 

Time of the Night, the Star is E, 5. E t 05 ; c8 Morn, 

Time wben. this Star is W.S.W\ 11 : 12 Morn. 

N$te¡ If the Compafs hath Vanation, you muir alíow 
for the Variaíiion j but if you will ufe this folio w ing'In- 
tti'ument s wb'i.ch I cali the ReSifiér, you need not recfeojn 
whicK Waythe Varíation is ? either Eaftward or Wcft- 
ward \ for'thís Inftrumcnc will do ít th plaín, that you 
cannot be miftakeh, as is íh éwn in the folíowíng Parr of 
this Book : But for the prefen.t í 'will only give you oue 
Propofitíon, and apply it upon the Redliñer, whích is as 
followeth : 

Prcpofuhn. Admit in Lat. 47 Deg. North, the Sun be- 
ing in one of the FJquinoclial Poínts, at which Time he 
hath no Deelination, í obferve the S un to rife upon the 
E.S.E. i J oint of che Compafs, I demand the Variation ? 

Thc Sun having no Detliriation, in any Lamia de 5 (tf 
there be no Variación) the Sun will rife at Eaff 5 and fet at 
Weft ; butaecording to thc foregoíng Propohtion, the Sun 
did rife E.S.E* theieíóre there are two Poins Variation, as 
will appéar by the folíowíng Reclifier, 

The Defcriptmi of the £ E C T 1 F I E R. 

'TpHLS íníirument containeth two Ci relés or CompafTes 
one within the other \ but as it is made of Wood, the 
•iie moveth upon the other ; fo that the inward, or 

üpper 
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upper Circle reprcfenteth the Compafs that you fteer bjr, 
which is fiibjeií to Variation : But the outward or under 
Circle reprefcnteth a true Compafs that never varieth. And 
hy h you may readily recWy your Compafs when it doth 
vary ; thus. 

Always bnng the true Point of Riímg or Setting on the 
outward or under Compafs to touch the falfc Point of Rííing 
or Setting on the kiward or gpper Compafs, there let the 
Inítrument ftand. 

As in the foregoing Propsjithn \ The Eaft Point Is the 
true Point of Rifing, and ESE, Point is the fal fe Point of 
Rifing % therefore bring the Eaft Poirjt on the outward or 
under Compafs, to tonch the ESE Point on the inward or 
upper Compafs* 

Then the Points that are on the outward or true Com- 
pafs- do explairi the Points that are upon the inward or ftccr- 
ing Compafs \ fo that according to thís Obfervaaóh. the 
NN'E. Point pn your Coronáis, h the true North Point; 
and the North is che true NNVV. and the NW, is the true 
WH W, and the Weíl the true WSW. Point \ as plainly 
appeai¿ by th£ Reé-tifier, 

NfftCy The true Points are always counted on the out- 
ward Circle or Compafs. 

This Inftrument ín Wood^ is larger than thís Figure, 
and there the Points are divided in-to tfalves and Quarters ; 
as aJfo cach Compafs (Ín fome) is divided ¿nto 3ÓolÍegrees 
iíütnbered from the North and South, (botfi waysj towards 
the Eaft and Weft, ending there in 90 Degrees. 

A right Kuowledge of the Quantity and Quality of the 
Yarializn of the Compafs in different latitudes and Longi- 
tudes^ is of the utraoft Importan ce, not oniy in the pre- 
ceding Propofition, bút in all others where Bearings are 
required, and éípecial] y in eorre¿Ung the Courfes fteered by 
a Ship at Sea, ; for which Purpófe an accurate Variation 
Chart conílruered from more than Fifty Thoufand a£tual 
Obfervations, by Willi&m Mmnaihe¿ F>-.R'¿ SiS is íoíd by 
MeiT, MQUntand Page, ón Towcr HUI. 



The 
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Propofition 3, T& find the Sim's tifinga Seiiing^ or jfmpB- 
tude hy the Tahtes of thi Sun's Diüh. 

I N the Tahle for the Latitiide of the Place, íeek the Ue- 
clination, under whichj ánd againlt© Jet, is the Suifs 
Seuingi and agaiiift Sun's dmfl is the Amplitude. 
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And if yon fubfiracT: the Sun's Setting from 12 Hours, it 
gives its Rifing. 

Exampk j o, Latitude 50 Degrees North, Sun's Decli- 
nation 20 Degrees North, I demand bis Rifing, Setting., 
and his Amplitude, 

In the Table for 50 Degrees (i n Page 74) feek the De- 
clination 20 Degrees North at the Head of the Table, un- 
der which, and right againfi © fet is 7.43, wbich fheweih 
the Sun fetteth ai 43 Minutes after 7 in the Afternoon ; 
wbich fubtrael: from 12I1» the Rcmainder 4I1, i 7 ni. ¡s his 
Rllíng. 

ín Jkc Manuel" under the Sun's Decl in at ion 2od. and 
againft Sun f s Amp. ís 32d* Sm. the Sun's Amplitude ; that 
is, Eaft Northerly at his Rifing, but Wcíl Northerly at 
his Setting. 

A'Wí 1. The Amplitude Is always of the famc Ñame 
with the Declinatfon, for that Reaibn the Amplitude is 
fet only for North Declination 3 being the fame in Quantity 
for S'outh Declínation^ only in Quality it is the contrary. 

Nú te 2. The Sun's Rifing for North Declination^ is the 
Setting for South Declination : For that Reafon, the Ta- 
ble hath only 0 fet^ both for North and South Declina- 
ron : Yet tbey ferve for both Rifing and Setting, by look- 
ing contrary to the given Declinación. 

Wherefore to fmd the Sun's Rifing when he hath North 
Declination^ look under South Declination ; and when 
he hath South Decrination (to find his Rifing) look under 
North Declinatión. 

In South Latitude with Souih Declination, 
alio ín South Latitude with North Declinatbn, the Suii*s 
Rifing and Setting is the fame as in North Latitude with 
North Declinaron, as alfo in North' Latitude with South 
Declinaren, There 
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Therefore thofe Tabícs are as ufeful íri South Latititde as ¿ 
in North Latitude; íf North Dcdination in theíe Tabks ; 
be con nted for South s and South for North. 

Note 4. The Rifmg, Setñng ? and AmpHtude of any. 
Star (whofe Dedination dotb not exceed the Sun J s greateft 
Deelination) may be found hy thefe Tables ; provided it'srjjf 
Southingj or Time of the Star*s coming to or on the Me- ^ 
ridiaiij be known. : - ■% 

For the Timeof Sun-fetting in thefe Tables for any La^f 
titude, is a StarV half Continuance above the Hónzon^ '< 
having equal Declínation ? and the fame k¡nd with the ¡Sni*> 
for the fame Latitude. 

Therefore the half Continuance of a Star above the 
Horizoji (found In thefe Tabies as befare direfied) added- 
to, and fubtraéied from the Time of the StarV coming to - 
or on the Meridlan ; the firít is the Star's Setting ? and the 
latter it's Rifing. J : 

Examples of tbis Nature yoii will find in the Ufe of the ¿ 
next Tables of Semidiurnal and Seminoclurnal Arches 5 to& 
Tvhích you are referred. ¿ 

The AmpHtude of a Star by the fóregping Tables isx 
found as the Amplitud e : of the Sun was 3 which is mor-e ^^ 
fully treated on in the Ufe of the Tahle of Amplitude in 
Page 146. 

Aftronomic TABLES p£ Semidiurnal and Se- 
na inoétu ni al Arches : Shjéwing the ttut T5me % 
of the Sun's Rifin.g and Sttting ¿ wíth the ¿ 
Length of íhe Day arid-Night, for any Day 5 
in the Year ; fítting all Places in the World^ 
where the Pole is not eleviated above ód Degrees, ^ 
cither North or South 5 :and to laft with Ex- % 
a£tnefs 3 as long as God npholdtth the Courfc « 
of Náture. * 
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A TA BLE íhewing the Semidiurna] Arch, or Time 
oí Sun fetting, when the Sun hath North Declina- 
don } and the Seminoíturnal Arch^ or Time of Sun- 
rifuig, when the Sun hath South Declínation. 
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ATABLE fhewing the Semídiurnal Arch/or Time 
of Sun^fetting*, when the Sun hath North Declina 
tion ; and thü Semino&urnal Arch, or Time of Sun 
rifíng, when the Sun hath South Declinatian, 



TheDegrees of Latitude, 
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A TABLE Ihewing the Semidíurnal Arch, or Time 
of Sun-fetting, when the Sun hath North Declina 
tion \ and the Seminofturnal Arch s or Time of Sun- 
rifing* when the Sun hath South Declinaron, 
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ATA BX* E fliewing the,Semidiurnal Aren, or Time 
of Sun-fetting, when thc Sun hath North Declina- 
tion ; and the Semíno&urnal Arch, cr Time of Sun- 
rifing, when the Sun hath South Dcclination, 



Tbe Deg?ees of Latkude, 
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ATABLE fhewing the Semidiurnal Arch, or Time 
of Sun-fetting, when the Sun haíh North Declina- 
tíon ; and the Semínoíturnal Arch 5 or Timeof Sun- 

rifing, when the Sun hath South Declínation. 
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A T A B L E íliewing the Semidiurnal Arch, or Time 
. óf 'Sun-fetting, when ihe Sun hath Nortk Declina- 
tlon j and th^ Semino&urnaJ Arch, or Time of Smi- 
riflog, when the Sun hatli South Deciinatton. 



The Degrees of Latitüde, 
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ATABLE fhewing the Semidiurnal Arch, or Time 
of Sun-feüing, when the Sun hath North Declina- 
tíon 1 and the Sem i nocturnal Arch, or Time of Sun- 
rifing, when the Sun hath South Declínation* 



The Degrees of Latkude. 
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ATABLE ihewing the Semí diurna! Arch > or Time 
of Sun-fettíng, when the Sun hash North Dcclina- 
tlon; and the Semino&urnal Arcb, or Time of Sun- 
rifing, wfaen the Sun hath South Declinarían, 



The Degrees of Latitude, 
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ATABLE íhewingíhe Scmidiuraal hrch y or Time 
. of Sun-fetting, when the Sun hath North Declina 
tkm ; and the Semirioólurnal Arch 5 or Time of Sun 
ñüngj when the Sun hath South Declinado a. 



The Degrces of Latitude,. 
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The USE of the foregomg TABLES of 
Semidiurnal and Seminoáturnal Arches- 

To find the Time of the Sun's Rifing and Setting, and the 
Length of the Day 5 and Night, by thefe Tables, 

PlR S I, fcek the Sun*s Declin atíon in the Tables of 
" Declinación for the Day propofed * with wbich enter 
the Tables of Semidiurnal and Se mi nocturnal Arches * 
üiiding the Latitude of the Place in the Head of the Ta- 
ble, and the Degrees of the Sunfs Declinaron in the firft 
Column on the Lefi>hand ; and in the common Angle of 
Meeting ¡s the Semidiurnal Arch, if the Sun hath North 
Declinatíon ; but it's Seminocrurnal Arch 5 if the Sun hath 
South Declination, 

Example i. For Ulufíration hereof, let tt be required to 
flnd the Time of the Sun s s Rifing and Setting, the Length 
of the Day and Night, for the 4th Day of May, 17785 in 
Latítude 46 Dcgrees North, 

At which Time the Sun's Declinad on is 16 deg. 3 min. 
North ; with which enter the Table, as ís before dcelared, 
and the Semidiurnal Arch is 7 Hours g Mín. the truc Time 
of Sun-fetting ; whofe Complement to 12 Hours is the 
Semino&urnaJ Arch, or the Time of the Sun-rifmg, and is 
4 Kours 51 Minutes 5 double the ■ Semidiurnal Arch you 
have the Length of the Day } dotihle the Seminocturnal 
Arch, the Aggregate is the Length of the Nigbí. See the 
Work foHowing. 

H. M, 
12 : 00 

The Semidiurnal Arch 5 or Time of Sun-fetting- 07 ; 09 

The Complement to 12 Hours is - - - - - 04 ; 51 

The Seminocturnal Arch, or Time of Sun-rífuig, in 
Latitude 46 Degrees North,. is 4 Hours 51 Minutes, 
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The Semí- diurna] Arch double - - - 
The Length of the Day> May 4, 1786, ís 
The Ssmi-noftunial Arch doublcd - - 







O? 


i 09 


■ °7 




34 


: 18 


04 


: 51 


04 


: 51 


-°9 


: 42 



The Length of the Night 3 May 4, 1786, ís — 

Example2. But when the Sun hath 16 deg, 03 mi.n. 
South DecImatíon ? in the Latitude of 46 deg. North ; 
thcn the Day Arch will become the Night Arch> and the 
Night- Arch wíJ) become the Day- Arch* 

As, on Nov, 6, 1783, the Sun hath 16 deg. 02 miru 
South Declination \ then the Time of the Sun's Rífing is 
7 Hours 9 Minutes, his Setting 4 Hours 51 Minutes .5 the 
Length of the Day 9 Hours 42 Minutes, and the Length of 
the Night 14 Hours 18 Minutes, x 

Kxample 3, Let it be required to find the Time of the 
Sun's Rifing and Setting, with the Length of the Day and 
Night from the 26th of December, 1787, in Latitude 53 deg 
North ; atwhieh Time the Sun's Declination is 23 deg, 23 
min. South, 

fL M. 

12 ; 60 

The Seminofturnal Arch, or Timé of Suh-rífing — c8 : 20 

The Complement to 12 Hours is - - - - - 03 : 4.0 

And is the, Semidlurnal Arch, or Time of Sun-fetting. 

C 03 : 4.0 

The Semidlurnal Arch doubled - - - - " | 03 : 40 

The Length of the Day, December 26, 1777, is 07 • 20 

Cjo8:20 

The Seminoclumal Arch danhJed - - - - J 08 : 20 

The Length of the Night, Dec, 26, 1787^ — - 16:40 

1 . ' " The 
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Thefe TabJes w41I ferve as well in South Latítude as in 
North, with this Alteration only : When in South Lati~ 
tudc» then ufe South Declination there, as you do North 
Declination here in North Latítude, 

for then thefe Tables fhew the Semidiurnal Arch, or 
the Time of Sun-rifmg, when the Sun hath South Decli- 
nation i and the Seminoftumal Arch, or the Time of Sun- 
fcttingj when the Sun hath North Declination* 

Example 4. Let it be required to find the Time of the 
Sun's Rifíng and Sctting, with the Length of the Day and 
Night, for the 4th of May 5 17875 in Latítude 46 Degrees 
South. 

At which Time the Sun's Decjination is 16 Degrees 00 
Minutes North ; with which enter the Table, and the 
Sepinoftu rival Arch is 7 Haurs q Minutes the Time of Sun 
rifíng ; whofe Complemcnt 12 Hours is the Semidiurnal 
Arch, or Time of Sun-fetting, which is at 51 Minutes paft 
5 of the Clock, 



The Length of the Day, the 4th of May, 1 

1787. Latítude 46 Degrees South— y°9 : 4¿ 

Example 5» Let it be required to find the Time of the 
Sun'& Rifing and Setting, with the Length of the Day and 
Night,- for the nth of December, 1 783 in Latitude 53 
Degrees South. At whích Time the Sun's Declination is 
de k- 3 min. South j with which enter the Table of 
Semidiurnal Arches, fcfV. and you wiil find as folio ws. 




L 07 : 09 



m m. 

Í 07 : 09 



H : 18 



The Semidiurnal Arch doubled 



í 04 : 51 
í 04 ; 51 
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12 : qo 



.The Semidmrnal Arch^ orTimeof Sim-fetting 08 : 17 
The Seminoíiurnal Arch, or Timeof Sun-rifing 03 : 43 



Length oí the NIght, Decembern, 1783 } ¿ 
Latitude 53 Degrees South— j 07 : 20 

To find the Time of a Star*s Rtftng qt Sétting, 

T> Y tliefe Tables the Time of the Rifing and Settiog l óf 
all the Stars in the Hea^ens (whofe Declinad on do not 
exceed the Sun's greateft Declinación,) in any Latitude 
that the Tables contáín, and at any Timeof 'the Year^ is 
found ín thís Manner. 

If the Star hath North Declination, and you are in Narth 
Latitude, look for the Latitude in the Head of the Table, 
the Declinaron on the Left-hand, and in the common 
Angle of Meeting is the Star's Semiapparent ArcH,or haíf 
the Time of the Star's Cqntinuance above the Horizon, in 
that Latitude ; or the fpace of Time which that Star takes 
ih afcending from the Horizon to the Morid ¡a n, on the 
Eaflsfide j Tikewife defcending from the Meridian, to the 
Horizon, on the _Weft-fi.de of the Meridian, Now, if 
^ou fubtra£fc the fe Hours and Minutes from tl>c Time of 
ihé Star's coming to the Meridian, the Rerpainder w3j be 
the Time of the Star's Rifing : And íf you add, the Sum 
will be the true Time of the Star's Setting. 

Example 6. Let it be required to tíiid the Time of the 
Rifing and Setting of the BulPs Eye^ November the 30th 
in the Latitude 0^52 Degrees North ; The Declinatioii 
of the Star is ió deg, North j the 30 th Day of November 
this Star coineth on the Meridian at 56 Minutes paíl j 1 of 
the Clock at Nigbt, 
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jó : 34 
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H. M. 

The Time ofthe Star's Southing - - - - - 1 1 : 56 
The Semi-apparent Arch, fübtra£t - - - - 07 : 26 

The Time of the Star's Rifmg in the Eyénirig - 04 : 30 



Time of the Star's Settíng in the Morning - - 07 : 22 

Note 1. If the Sum of the Addition exceed 12 Hours, 
eañaway 12 Hours ; the Surplus is the Star's Setting, 

2. And when you can't fübtract, add J2 Hours to the 
Star's Sotithíng, and xhen fubtraft; What remains ís it ? s 
Riíing, - ■ - . 

Éíárnpld 7. I defire to know the Time of the Riímg 
and Settíng of the BüHVEye, the 3oth Day of Novcmber, 
in the Latltude of 13'Dcgrees North : The Declinación, of 
the BulVs Eye 16 deg; North? 



The Time ofthe Star's Southing 
The Semi-apparent Arch 3 fubtrád 

The Time ofhis Ki'firig in the Éveníng - - - 05 : 41. 

The Time of his Setting in the Morning * - 06 : 11 

If the Star hath South Declinación, and you are in North 
Latitude, Jook (as before) the Latitude In the Head of the 
Table, the Declinaron on the Lcft fide, and in the com- 
mon Angle of Meeting is the Star's Semi-depreíTed Arch : 
which fubtracl from 12 Hours/ the Remamder is the Star's 
Scmi^apparent Arch 3 or haíf the Time that the Star doth 
continué above the Horizon in that Latitude: Therefore 
fubtraei: thofe Hours and Minutes from the Time of the 
Star's corrúng to the Meridían, adding 12 fjoursto the 
Star's Southing, if otherwife Sub tracción cannot be made, 
the Remainder will be the Time of the Star's Rifmg ; and 
if you add, the Sum will be the Time of the Star's Setting, 

Ezample 



H. M. 

- - - - 11 : 56 

- - - 06 : 15 
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Bxample 8. Let it be required to find the Tirneof the 
Rifing and Setting of the Bright Star in the Great Dog'$ 
Mouth^ the ijth Day of Namember^ in the Lcititude of 
50 deg, North. The Deelinátion oí the Great Dog's Mouth r 
\% i6d. 24111. South, ánd íts Southing is 3 Hours, 12 min. 
in the Morning, the 25th of Ncvember. 

'The Time of the Star's Southing is - - 
Tditadd --------- -- 

The Sum is ---------- 

The Semí-deprefTed Arch» by the Table is - 
Which íubtraci from - - - - - - - 

The FUmainder ¡s the Semi-apparant Arch * 

Time of Southing with 1 2 Hours added is - - 
The Semi-apparent Arch fubtraft - - - • 

Time of the Star's Rifing ín the Evening - _ 
Time of the Star's Setting from Noon* or 50 1 
min. paft 7 in the Morning - - - - j 

Example 9. I defire to know the Rifing and Setting of 
the Great Dog y the i5th of November^ in the Latitude of 
30 Degrees North* 

Time of Southing with 12 Hours added - - 15 : 12 
The Semi-depreíTed Arch a by the Table, is 



Fl. 


IVlm 


U S 


f * ti' 


12 


: 00 


15 


1 i% 


07 


: 22 


12 


:.oo 


04 


= 38 




- 12 


04 




10 


: 34 


19 


: 5° 



Remainder of the Semi-apparent Arch - - 
Time of Southing, with 12 Hours added, is ■ 
Subtracl, gives the Time of the Stares rifing ín 
the Evening - ------- 

Added, gives the Star's fetting inthe Morning, 
when 1 2 Hours are fubtraeled - - 

lu Souih Latitude 1 ts know the Time of Rifing „ 
of the Stars* 

Proceed with thofe Stars that hath North Delínation 
in South Latitude, as with Stars that have South Declina* 
tion in North Latitude. 

H Ejcampk- 
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: 39 


12 


: 00 


■ 5 


21 




: 12 


9 


: 51 


8 


! 33 
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ExampU to.; Let It be required to find the Time oí the 
Rifing and Sétting of the BuWs Eye the i8th Day of 
November^ ín the Latitude of 42 Degrees South* 

The Declination of this Star is 16 Deg. 00 mín North : 
the iSth Day of Nsvimher^ this Star cometh upon the 
Meridian at.47 mín, paft 12 in the Morning- 

H. M. 



The Semi-deprefsM Arch, by the Table Is - — 
Which fubtra£t frorn— i — ■ 


— 07 
12 


: oS 
: 00 


The Rerriaiiider ¡s the Semí-apparent Arch — 


i 04 


: 5» 


The Time of the Star's Nortbíng is 

The Seiiri-apparént Árch, fubtra£t — 


12 

— . 04 


! 47 
: 52 


Time of the Star's Rifing in the Eveníng — . 


07 


: 47 



Timeof the Star's Setting ín the Morning — — . 0-5'; 47 
like Manner the rifing and Setting of any Star 
(whofe Declination exceedeth not the Sun's greateft) may 
be found in any Latitude, from the EquínoiEtial to 60 
Dégrets* cither North or South. 



A S T R O N O M I C 

TABLE S,. 

Shewing the Poinis of the Compafs 7 ihi Sun and Stars Rife 
and Set upm. 

Being ofexcellent Ufe forreadiJy íínding the Variatíon 
of the Cornpafs 3 and may be performed by an ordinary 
Meridian Compafs, but more cxaÉtly by an Azimuth 

Fittíng all Parts of the World, where the Pole is not 
eleva ted above 60 Deg. either North or South* 
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1 



Dec. 
dw 

0,60 

^37 
5.13 

7-49 
10.25 

1 3.01 

^37 
18.12 



SouthDee. 



Orí 1 0fet 



E^it Wcít 
i 
2 

3 

ebs wbe 
t 

2 
3 



20.46 ese wsw 



I 



Latitude 21 Degrees, 



NorthDec- 



Orí | 0 fet d. m* 



Eaft Weít 
1 
2 

■ 3 
ebn w b n 

1 

2 
3 

e ne wnw 
I 



0,00 

2.38 

5*15 

7-5 z 
10.30 

S 43 
18.20 
20.5$ 

23.32 



Qri j Q fet 



fiall Weft 
1 
2 

3 

ebs wbs 
1 

2 
3 

ese wsw 
t 



Latitude 23 Degrees. 



NorthDec, 



©ri| O fet d, m 



EáJt Wé'ft 
1 
2 

3 

e b n wbn 
1 
2 
3 

ene wnw 
1 



Dec. 



0.00 
2-36 

7,46 

10.21 
12*56 

i&.oj 
23.11 



South Dec, 



0n| Oíet 



Eaft Weft 
f 
2 

3 

ebs wbs 
f 
2 
3 

ese wsw 
i 
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Latitude 24 Degrees. 


Latitude 


— .. ■ r — 4 

25 Degrees. 


NorthDecJ 


Dec. 


South Dec, 


NorthDec 


Dec, 


SouthDec. 


(Ti rí 1 irv fet ' 




Gíú\ Ofet 


y íe 1 1 




f5i ri l íT3 fet 


Eaíi Weít 


q,oo 


c_ji vjrrJii 

iiatt Weít 


Eaíl Weíl 


0,00 


Eaft Weít 


1 


2-34 


I 




2 *33 


1 


: 2 


5 .o& 


2 


2 




2 


* 3 , 


7-4* 


3 


3 


7.38 


3 


ebn wbn 


„ _ . £, 
10*10 


€ b 3 W b S 


ebn wbn 




e b s w 0 a 


1 


I2.5O 


I 


l 




1 


2 




2 


2 




2 






3 


3 


,17.46 


3 


ene wnw 


20,27. 


ese w s w 


e n e w n w 


20.17 


ese wsw 


1 


23,00 


1 


1 1 

í 




1 

1 


Latitude 26 Degrees. 


Latitude i? 


Degrees. 


NorthDec. 


Dec. 


[South Dec. 


NorthDec. 


Dec. 


SouthDec, 


0ri ] Ofet 


d,m* 


¡0ri) v fet 


0ri j ©fet 




0 ri j fet 


Eaft Weít 


0.00 


Eaíl Weít 


i Eaíl W eit 


0.00 


Eaít Weít 


1 


M4 


I 


I 


2.3c 


J 


2 


5-°3 


2 


2 


5,00 


2 


3^ 


7-35 


3 , 


3 




„ 3 


eb n'wbn 


IQ.DÓ 


e b s w b s 


ebn wbn 


10. OI 


e o wds 


I 


12.36 


1 


1 


12,30 


1 


z 


!5-°§ 


2 


a 


15.00 


z 


3 


17-37 


3- 


3 


17,28 


3 


en e wnw 


20.06 


ese wsw 


ene wnw 


f 9 S5 


e s e" w s ví 


1 


22.36 


1 


1 


22.23 


1 












i '. 



122 1 The Marineras Compafs Re&ified. 



I.atitude 28 Degrees. 




Latkude 


29 Degree Sí 


NorthDec. Dec. 


South Dee. 




NorthPcc. 


Dec 


South Dec. 


0ri ¡ 0íet d. ni. 


Qrif Qíét 




g\ rí 1 fy fet 


d. m. 


O ri j 0 fet 


Eaii Weít 


0.00 


Kaft VVeil 




jj/EiL vv en 


o, 00 


Eaft Weft 


1 


2.29 


| 




1 


2.28 




2 


4,58 






z 






3 


7.27 






3 


7.22 




; ebn wbn 


9-55 


e b s wb s 




ebn w b 11 


O.rÓ 

y 3^ 


e b s wbs 


1 


12,23 


1 




1 


12, l6 


1 


2 


14,51 


z 




2 


1443 


2 


3 


17-1S. 






3 


17.08 


3 


enewnw 


19.44 


escwsw 




ene wnw 


19.32 


ese wsw 


1 


22.1 f 


1 




1 


21,58 


1 


Latitud e 3P Degrees. 




Latítude 31 Degrees, 


NoíthDec 


Dec. 


SoudiDec* 




NorthDec. 




South Dec ' 


Qri [ Qiet: d. m. 


0ri| ©iet 




O n | O Ict 


d. m. 


Orí) ©fet 


Ealt Weft 


- 0,00 


Eaft Welt 




Eait Weít 


0.00 


Eaft Weít 


1 


2.27 


r 




I 


2.25 


1 


2 


4.52 


2 




2 


4*5° 


z 


a 


7.18 


3 






.7-13 


. , 3 


ebii w bn 


9-44 


e b s wbs 




e b n w bn 


9.38 


e b s wbs 


1 


12,09 


1 




1 


12, OI 


1 


2 


14-34 


2 




2 


J4.25 


2 


3 


16.57 


3 




3- 


16.47 


3 


ene wn w 


¡ 


ese wsw 




ene wnw 




ese wsw 


1 

* 


[2144 

1 


1 




1 


2I.30 


1 



s 



Latitude 
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32 Degrees¿ 



Orí ¡ Qfet 



Eaft Weít 
i _ 
2 

3 

ebn w bn 
1 
2 
3 

ene wnw 
1 



Dec 



South. Dec. 



0.00 

2*33 
4,46 
7.08 

11.54 

16.36 

&<$$ 
21.16 



0ri j Ofet 



1 • 
z 
3 

ebs w b s 

2 
3 

ese wsw 
1 



.*atitucte 33 Degrees, 



Ñor thDec« | Dcc» 
Gn j 



South Dec. 




Latitude 34 Degrees. 



NorthDec, 



0ri| 0 fet d. m 



Eaft Weft 
1 
2 
3 

eb n w b n 
1 
2 

3 

ene wnw 
1 

z 



Dec, 



0,00 

4.40 
6,59 
9.18 
i i. 38 

¡3<5 Ó 
16.13 

18.29 

20.46 

23.00 



South 3 



Orí [0 fet 



Eaít Weít 
1 
2 

3 

ebs wbs 
1 
2 

3 

ese w s w 
t 
2 



Latitude 35 Degrees. 



N orí k Dec. 



Orí ¡ Qfctd» mJorij Oíet 



Eaft Weft 
i 
2 

; 3 

ebn wbn 
1 . 



en e wnw 
1 

2 



Dec. 



1 South Dec, 



2.18 

4-37 
6.54 
9, j z 
1 tlzg 

IÓ,Q2 

18. ió 
20.30 
22.43 



Eaft Weft 
I 
2 

T 3 

ebs w b s 
1 
2 
3 

ese w s w 
1 
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Latitu.de 3.6 Degrees. ¡ 


Latitude 37 Degrees. 


North Dec. 


DecK 


South Dec, 


North Dec 


Deck 


South Dec. 


©ri ¡ 0fe t 


d. m- 


Ori | © fet 


Ori J ©fet 


d, m. 


©ri j © fet 


Eail Weft 


0,00 


Eait Weíl 


Eaft Weíl 


0*00 


Eait Weíl 


i 


2.l¿? 


1 








z 


T J J 


2 


2 


r J v 


2 


3 


6.+Q 

T? 


« 


1 


Ó, 43 


j 


e b íi w b n 


y j 


e b 5 wb s 


p h ti «/ Vi n 
Su. u 11 \y u lí 


8,58 


V Mj 9 TV U Tf 


1 




1 


I 


I I * I z 


J 


z 


13 35 


f 


2 




2 


3 




3 


3 


15,36 


3 


ene wnw 


1802 


esc wjw 


ene wnw 




esc wsw 


1 


20*15 


1 


1 




1 


z 


22,25 


2 


2 


22,0; 


■ 2 


Latituríe 


38 Degrces, 


1 Latitude 39 Degrees. 


North Dec. 


Dec, 


South Dec, 


North Dec. 


Dec. South Dec. 


0ri|'0fcc 




Ori |©fet 


©ri ¡Oftt 


d. m. 


!© ri | fei 


Eail" Weíl 


0,00 


Eáft Weíl 


Eaíl Weíl 


"d.oo 


Eail Weit 


1 


2*13 


1 


1 


a.i 1 


1 


z 


4 26 




2 


4.22 


2 


% 


6.3S 


1 3 


! " 3 


ó.qz 


• 3 


e b n w b n 


8,50 


e b s w b* 


ebn wbn 




ebs w b s 


1 


11.03 


1 


; 1 


10.53 


1 


2 




z 


2 


13.03 


2 


3 


V?.*3 


3 


. 3 




a 


ene wnw 


17-3 2 


iesq w s w 


ene wnw 


17.17 


ese w s w 


1 


19,41 


t 


1 1 


19,25 


I 


2 






2 ■' 


2 i .30 


2 








3 


23-3* 


3 
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1j aut uuc 


40 Degrrcs* 


.Latitude 41 


Degrees.. 


NorthDec. 


Dec, 


South Dec, 


NorthDec. Pee. 


^outh Dec. 


0rí | © iet 


di ni -i 


0n | Cyiet 


0rl| Ofet 


d. m. 


Orí) ©fet 


,Eatt Wdt 


o.OO 


Eaít Wcft 


Eaít Weil 


0,00 


Eaíí Weil • 


i 


2,09 


1 


1 


2.07 


1 


z 


4*9 


2 


2 


4.15 


2 


3 


6a7 


3 


3 


6,22 


% 


ebn w bn 


0 -ve 


e bs w b s 


ebn wbn 


8-28 


e b s w fca 


í i 


ío-43 


1 


i 


IO.34 


1 


2 


12-51 


2 


2 


i 2*¿|Q 


2 


■ *3 


<4'57" 


3 


3 


I444 


3 


ene wn w 




ese wsw 


ene \v nw 


16.47 


ene w a w 


i 


19*07 


1 


i 




1 


2 




1 


2 


[20.51 


2 


3 


Mii 


3 


" 3 




3 


Laricudc 42 Degrees, 


-Latitúde 43 Degrees. 


NorthDec, 1 Dec. 


South Dec* 


NoithDec,|Dec. 


SoutK Dec* 


0rij 0 fet;d. m, 1 


Qri ¡O fet 


0rí | ©fetjct. m. 


0rí ¡ 0fet 


Eaít Weil 


0.00 


Eaít Welt 


Eaíl 'Weil 


o.co 


Eaít Weft 


i 


2.05 


I 


1 


2.03 


1 ¡ 




4,11 


2 


2 


4,07 


2 




6.16 


3 , 


3 


0 


3 


ebn wbn 


8.20 




e bn wbn 


8-12 


e hs wbi 


2 




1 


1 


rc \'4 


1 


z 


1Z.*3 


2 


, 2 


I2.I0 


2 


3 


14.30 


, 3 


3 


14.16 


3 


ene wi\w 


i $-31 


e s^e >vs w 


ene wnw 


16 15 i 


2Sfi WSW 


1 


18.3-2 


l 


; 


18.14 


l 


2 


20.31 






20, 10 




3 


23.27 

*í« * 


3 


3 


22.05 


' í i 
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Latitude 44 Degrees* 



NortiTDeci DecU Soyth. Pec T 
©rí | ©fetjd. m..0rí | Qfet 
0.00 Eaft Weft 



Eaft Weft 
1 

2 

3 

e b n wbn 
1 

z 

3 

ene wnw 
1 



nebenwbw 



2 h OI 

6.04 



8.04 c bs wbs 
i 0.04 1 
12.03} 2 
14.011 3 

i'5.£9ese wsw 
17,54 



19.50 
21 .42 



23.34 sebe swbw 



Latitude 45 Degrees, 



North Dec. 



©n | Qfet d. jh 



Eaft Weft 
1 
2 

■ 3 1 
e b n wbn 
1 

2 

3 

ene wnw 
1 

2 . 
3 

nebenwbw 



Decl, 



z. 00 
3 59 
5-57 
7-S 6 
9-54 
u.51 

15.42 

19. 28 
21.19 
23,08 



South Dec. 



Eait Weft 
1 

3 

e b s vv b s 
1 
2 

3 

ese wíw 
1 

3 

sebe swbw 



Latitude 46 Degrees. 



Nortíi Dec 



QriJOfet 



Eaft Weft 
1 

z 

< 3 
ebn wbn 
1 
2 
3 

ene wnw 
1 
2 

3 

nebenwbw 



Dec. South Dec. 



o,co 

1.58 

l S5 
5 1 

47 
.43 

,38 

.32 

25 

M 



5 
7 
9 
1 1 

*7 

1907 

so, 5 5 

2.2 A 2 



Qri [Qfet 



Eaft. Weft 
1 
2 
3 

e b s wbs 
I 
2 

e s e w s w 
1 
2 

3 

sebe swbw 



Latitude 47 Degrees. 



NoTthDec* 



Qri jofet 

Eaft Weft 
1 1 . 
2 

! , 3 

ebn %vb n 
1 
2 

3, 

ene wnw 
1 
2 

3 

nebenwbw 



Dec. 



ni, 



South Dec, 



G rijQfe'i 



Eait Weft 
1 
z 



0.00 

Mí 
3 

S45 

7-39 eba wbs 
9-33' 
11.25 

15*07 e s e w s w 
16.57 1 
■ S.45 2 
20,31 3 
2z.i6 nebenwbw 
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Latitud e 48 Üegrees, 


Latitude 49 Degrees. 


TsiortíiDec, 


Uec. 


SouchDec, 


NorihDec, 


Dec, 


South Dec." 


O ñ ¡ Qíet 


d, m. 


©ri ¡0Íet 


Gii |0Í"eí 


d. m. 


Ori |0íet 


Eaít Weit 
1 
2 

, 3 
e b íi w b n 
2 
1 
3 

ene wnw 
1 
z 

3 

ne benwbw 
1 


0.00 
1.53 

3-4 ó 
5-3* 
7-30 

9. 22 

Hila 

14.50 
16,3a 
18,24 
20.07 

2 M9 
23.29 


Eaít Weft 
1 
z 

. 3 
e b s wbs 
1 
2 
3 

ese wsw 
1 
z 

sebe swbw 
1 


Eail Weft 

z 

; 3 
ebn wbn 
1 
2 
3 

e n e w n w 
1 
2 

nebenwow 
1 


0.00 
1.51 

3,42 

7,22 

, 9,10 
10,59 
12*46 

H-3? 
16*17 

18.01 
1942 

21.22 
23,01 


Eaft Wcfí 
1 
z 

3 

ebs wbs 
1 
2 

3 

ese wsw 
1 
2 

1. 3 ' 
sebe swbw 

1 


Latitude 50 Degrees, 


Latitude 51 Degrées7~ 


NorthDec. 


Dec* 


SouthDec. 


NorthDec. 


Dec, 


South Dec. 


0ri jOfet 


d. m. 


OH j ¿íet 


Orí |Q fet 


d, m. 


Ori f ©fet 


Eaft "Weíl 
1 
2 

3 

ebn wbn 
1 
z 

e ne wnw 
1 

3 

nebenwbw 
1 


0.00 
1,48 

3 37 
5,25 

7:12 

1046 
1 2,30 
14*14 
'S*57 
>7^9 
19.18 
20,55 
22,3 1 


Eaít Weit 
1 

2 

■ 3 
e b s wbs 

1 

2 
3 

ese wsw 
1 

2 í 
3 

sebe swbw 
1 


Eaft Weit 
1 
z 

, 3 
e bn wb n 
1 
z 
3 

ene w nw 
1 
2 

, 3 

nebenwbw 
1 


0.00 
1.46 

3*33 
5.1S 
7.04 
8.48 
10.32 
12,14 
13.56 
15,36 
17.16 
18,52 
20,28 
22*01 
23*32 


Eaft Weit" 

z 
3 

ebs w b 5 
1 
z 

3 

ese wsw 
t 
z 
3 

sebe swbw 
1 
2 
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Latitüdc 52 Degrees. 


Latitude 53 Degrees, 


NorthDec. 


Dea 


South Dec. 


NorthDec. 


Dec. 


Soutíi Dec* 


Qn | ©í^c 


d * ni . 


iy ri | i ec 


Qn 1 Cy let 


d. m . 


C^ri JOÍet 


Eaft Weft 


0 00 


Eaft Weil 


Eaft Weil 


0.00 


Eaft Weft 


1 


i-44 


1 


1 


i .42 


1 


2 


3**7 


2 


2 


3-*3 


2 


k" 3 1 


P 1 


3 


u 3 - 


5 °4 


3 


cb n wbn 


6.54 


ebs wbs 


e h n wbn 


6,44 


e b s wbs 


2 


8.36 


i 


1 


8.25 


1 


1 


10,18 


2 


2 


10,04 


2 


3 


1158 


3 


3 


1 í «42 


3 


ene w nw 


13-37 


ese wsw 


ene wnw 


13,19 


ese wsw 


1 


15.16 


1 


1 


*4*55 


1 


2 


16.52 


2 


2 


16.29 


2 




18.27 


3 




18.01 


; $ . 


neoenwDw 


20, 00 


sebe swbw 


nebenwbv/ 


1 9,32 


sebe swbw 


1 


21.31 


1 


1 


2Í.O! 


1 




2J.OO 




! z ( 


22.27 


2 


Latitude 54 Degrees, 


Latitude 


55 Degrées, 


jSorchDcc. Dec. 


SouthDec. 


N orthDsc, 


Dec. f 


South Dec, 


v ri | 0ísi 


&, m. 


Orí | ■ fet 


* v n | 0 iet 


d. m, 


Ori | 0 fet 


Eait Weít 


0.00 


Eaft Welt 


Eaft Weft 


o.co 


EMÍ W eft 


1 


"■39 


1 


I 


1,37 


I 


2 


3 18 


2 


2 


S-?.3 


2 


3 




3 


L 3 1 


4.49 


- 3 


c bn w bn 


Ó -3S 


e b s w b s 


ebíi wbn 


6.25 


e b s wbs 


1 


8.13! 


r 


1 


8 01 


1 


2 


9>5° 


2 


j , 2 


9-3$ 


2 < 




1 ¡ .23 




3 


1 1 .08 


3 


e ne w nw 


13,00 


ese ws w 


ene wnw 


1 2,41 


ese wsw 


1 


H33 




1 


[4.1 2 


1 


2 




2 


2 


15,42 


2 


3 


V-3S 


3 


3 


r 7 ,oo 


% 


nebenwbw 


19.05 


sebe swbw 


nebtnwbw 


í S . 3 5 sebe swbw 


1 


20.30 


1 




'9-59 


1 


2 


¿1,54 


2 


1 


21.21 


2 _ 


3 


*3-*T 


1 




23,30! 


S 
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Latitud e 56 Degrees. 


Latitud c 57 


Degrees 




Dec. 




XN ortniiec. 




SouthDec 


© ri 1 O lct 


d. m. 


Orí 1 Oíet 


G ñ | Ofet 


d* m. 


O.ri | ©fer 


Eaít Weil 


0.00 


Eaít Weít 


Eaít Wefi 


o. 00 


hall Wcñ 


: I 


«34 


1 


1 


1,32 


J 


2 


3°9 


2 


2 


3.04 




3 

eb nwbn 


4<4* 
6.16 


3 , 
e b s wbs 


ebn wb n 


435 
6,96 


3 

ebs wbs 


1 

2 


7-49 
9.21 


1 

2 


1 

2 


7.36 
9 06 


1 

*> 


3 

ene wnw 


10-51 
1 2.22 


3 

ese wsw 


3 

ene wnw 


10,34 
rs.oi 


3 

ese wsWl 


I 

2 

3 ~ 
bemvbw 

i 

2 


13.50 
15.18 
16,42 
18.06 
19,28 
20.47 


1 

2 

3 

sebe swbw 
1 
2 


1 

2 

3 ' 
nebenwbw 

1 

2 


13,28 

l 4 SÍ 
16.16 

l 7-37 
18.56 ¡ 
20,13 


i 

2 

3 

sebe swbw 
1 
2 


3 


22,03 
[23.18 


3 

3 e sw 


3 

n e n w 


21,27 

22. 3 Q 


3 

s e s W ! 


Latimde 58 Degrees. 


Latimde 59 Degrees, 


Eaft Weíl 


0.00 


Eafl Weít 


Eaít Weít 


O OO 


Eaft Weft 




1:30 


I 


1 


1.27 


1 


2 

3 

ebu w b% 


2.59 
4.28 


2 

3 

ebs wb s 


2 

3 

ebn wbn 


2.54 

4.20 
5,46 


2 

, 3 
ebs wbs 


i 

3 

ene wnw 


7,24 

8.51 
10.17; 
11.42 


1 
2 

3 

ese wsw 


1 

2 
3 

ene wnw 


7-II 

8,36 

io.ee 
11.22 


1 
i 

3 

ese w sw 


i 

2 

, 3 
nebenwbw 


13,06 
14.23 

15.48 
17.07 


1 

2 . 
3 

sebe swbw 


1 

2 

3 

nebenwbw 


12.44 
14,03 
15,21 


1 

2 
3 

aebeswbw 


1 

3 - - 
n e n w 


18*24 
19,39 
20.5 1 
22.00 


1 

2 
3 

se sw 


2 
3 

n e nw 


17,52 
19.04 

20.14 

21,22 
22,26 


1 

2 
3 

se sw 


1 


23,08 


1 


1 


1 








2 


23^7 


2 
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Latitude 6o Degrees. 



North Deciination. 




South ÜecUn :non, 


O rife 


D. M 


O fet 


■ rife 


1 D. M. 


] 0 fet 


Eaíí 


o.oo 


Weft 




Eaíl 


o.oo 
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The Defcription and Ufe of the foregoing TABLES* 

i^HESE Tables of the Points of the Compafs, 
* (for the Sun j or any Star whofe Declinador! ejcceeds 
notsjdeg. 2901.) begin at Latitude o deg. and proceed 
orderly to óo deg» (being fqme four, fopie two Tables,' in 
one Page) and fixty-one in alK 

2. In each Table are five Columns ; the middlemoñ 
contains the Degrees of Declinad on, either North or 
South ; thofe two on each Side of it, marked 0 rife O 
fet (u nder N',rth or South Declinación) ftand for Sun- 
rífing and Sun-fe£t¡ng. 

3. The 
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3* The firft and fcxond Columna (under North Declina- 
ron) as alfo the fourth and fifth Columns (under South 
Declínation ) ccntain the Points, and each Quarter of a 
Point of the Compafs, of both Rífmg and Settlng : Thus, 
Baft^ Weft y under which is i, 2, 3; that is Ea/l or Weft 
1 Quarter, 2 Quarters, 3 Quarters, Northerly or Southerly } 
then E. by N. W\ by N. under which is r, 2, 3 ; that is E, 
by N. or W. by N, 1 Quarter, 2 Quarters Noriherly y &c. 

Thefe Tables are ready Helps for finding the Variatton 
of the Compafs with Eafe, and fufficient Exaftnefs» as ís 
evident from the following Explanatíon. 

To finé the Point of the Compafs that the Sun rifeth or feiUtb 
with y at any Time of the Year. 

P I R S T, feek the Sun s s Declinarían in the Table of 
A Declínation for the Time propofed ; with which enter 
the foregoing Table, finding the Latitude in the Head of 
the Table, and the Declínation in the third Golumn ; againft 
which, on the Left-hand, if it be North Declínation, but 
on the Right-hand if ít be South Declínation, is the Point 
of the Compafs that the Sun rifes or fets at 5 according ta 
the Tules at the Head of the Table. 

Note? Thefe Tables fljew the true Points of the Sun's 
Rifingand Setting? fo that you may readily know at any 
Time, feeing the Sun rife or fet, the Variation by an or- 
dinary Meridian Compafe, 

There are fome Campaffes not touched fo well as they 
ought to be ; others in Time will grow weak, or lofe their 
magnetíc Virtue, 

Now by thefe foregoing Tables you may very readily 
difcover any of thefe Defecas. 



It may índeed be obje&ed* they cannot fee the Sun by an 
ordmary Meridian Campáis* fo near as ís required 

I2 To 
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To this I anfwer, ít*s as eafy to fet the'S.un by the 
Compafs-, as to ííéer a Ship by ít ; for expert Seamen can 
fet the Sun i or Headland, to near a Quartcr of a Point 
hy the ir Hand, (but wíth Sights much nearer the 
Truth.) The Poíture to obferve in fuch Gafe, I advife, 
ís thus : 

Sct the Compafs about two Feet high, and direéting 
your Handtowards the Sun, note what Point, Haif Point, 
or Quarter Point, the Sun rifeth or fetteth on ; then in 
tbatlable belonging to the Latitude, fee whether the Sun 
rifeth or fets that JDay u pon the fame Point, found by 
Obfervation ■ if they agree, there is no Variation - s but if 
they do not agree, the Compafs is hot true, or there is Va- 
riation | and the Variation ís fo much, as is the Difference 
Lctween the Obfervation and the Table. 

Example i. hámit ñi Latítude 30 Degrces Nortli, the 
Sun having 9 Degrees 44 Minutes North Declinación \ I 
ebferve the Sun that Day to rife upon the E.N.E, Point of 
the Compafs. I demand the Variation, 

In the Head of the foregoing Tables, look for the La- 
títude 30 Degrees \ and in the thírd Column for g deg* 
44 min, North Declination 5 and againfl it (under 0 rife) 
is E. by N. which fheweth that there is one Point Variation. 
For it appears by the TabJe, that the E.N ( E. Point on 
the Compafs is the true E. by N. Point ; and the E. by N. 
fas it is upon the Compafs) ís the true E, Point ; the Eaít 
Point is the true E. by S. the S.E, ís the S.E. by S, and 
the South is the S. by W. the W # is the W. by N. and 

This plainly appears by the Rcftlfier, if you bring the 
E. by N. on the outward Circle, right againfl the E.NpE. 
011 -the inward Circle. 

Now fuppofe we were to obferve the Sun at his fet- 
ing, in the Latitude of 30 deg É wíth- Declination 9 deg„ 
44 min, North as abovefaid, we íhould find the Sun to 
ífet exacHy at Wcít by the Compafs, although in the 

Morning 



The Marinefs Compafs ReSIzjied 



*33 



Morning we did ünd the Sun to rife at E, N. E. I know 
this will appear a Con tradición to forne ; but if you 
caftyour Eye upon the Re$¡j¡er 7 you may fee it's a certain 
Truth. 

Exampk 2. In Latítude 37 deg. North, the Suu's Decli- 
nad on 8 deg. 58 mín. North, I obfervc the Sun to rife 
fay N, by the Compafs j I demand the Variation 

In the Table that belongs to 37 deg, againít 8 .deg. 
58 min. North Declination, and under o rife is E. by N. 
which íheweth there is no Variation, becaufe the Obfer- 
vatíon agreés with the Tables. 

AVtf,*If the Declination for the Day propofed be not 
the fame with the Declination in the Tables, then have 
Regará tothe neareít, ailowing for the Difference, by the 
Rule of Proporción, 

Exampk 3> In the Latítude 37 deg. North, fuppofe the 
Sun's Declination 10 deg, 15 min, North, 1 demand the 
Point of the Compafs the Sun then rifeth upon ¡ 

In the Tables neareft to jo deg, 15 mió* is 11 deg, 
12 mln. againft which the Sun rifeth E, by N, a Quarter 
N, and fets W, by N. a Qiiarter N. but in the Tables for 
37 deg Latitude, rhe Declin ation propofed h near about the 
middle, between 8 deg. 58 min, and 11 deg, 12 min. 
Therefore the Sun rifeth E. by N # half a Qua>rter N. and 
fetteth W + by N. half a Quarter N. 

Underítand the like in any Cafe, let the Declination be 
what it will, and in any other Laritude. 

Examfle 4* Admitin Latítude 38 deg. 2Qhi- North,and 
Declination* igd, 5om. South : The Sun rifeth upon the 
ESE. Point of the Compafs. \ I demand the Variation ? 

In the Table for Latítude 38 deg, and againft 19 ¿eg, 
41 min, (the neareft to the given Declination) is E S.E. 
a Quarter S. wínch íheweth that there ís a Quarter of a 
Poínt Variation. For the E,S,E. Poínt i 3 E.S E. a quarter 
S, and the North Point is N, a quarter E. For, if you bring 
ESE, aquarter S*on the outward Circle of the Reflifer rigbt 
agamft.É.S.E, pn the inward Circle, then S,S,W. on the 

Compafs 
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Complís is 5SW, a quarter W. and SE. is SE. a quarter 
S.,and E. is E. a quarter S. And fo for any other Point, 
Half point, or Quarter point 3 by caftíng your Eye upon the 
Refiipr* 

Notey Tbefe Tables íhew th'e true Points of Rifmg and 
Setting, and the outward Circle on the Refiificr doth: the 
fame; but the Cornpafs, when itdiffereth from the Tables, 
fhews a falfe Point ; and the inward Circle on the Rtfiifizr 
doth the fame. 

Examph 5* Admit in Latitude 4yd* 2401. North, the 
Declin ation I5d* 2m. South, the Sun's rifing E. by S. by 
the Cornpafs ; I demand the Variation ■ 

By the Tables the Sun íhould rife ESE* therefore there 
is one Point Variation : For íf you bring ESE, on the 
outward Circle of the Reñifier^ over agaínft the E. by S. 
on the inward Circle, then the fí. by W. on the Cornpafs 
is the true North point j the NW. ís the NW, by N, and 
the S. by E* is the true South Point, 

By this Time I fuppofe the Reader able to difcover how 
much the Variation is, and how to reckon it without any 
Geometric Dcmonfir ation, or Arithmetíc Calculation. 

JM?r¿?, If you have any odd minutes of Latitude, go to 
that Table nearefl; the Latitude you "are in. 

I come now to reiolve a Qaeírion which fome are puzzlcd 
with j and that ís this : 

Quefi. If the Sun rife at ENE* by any Cornpafs in any 
Latitude, fhouíd not he fet the fame Day at WNW, by the 
fame Cornpafs, and in the fame Latitude ? 

jfnfwer. If there be no Variation he will ; but if there 
be Variation, he will not, The Reafon is évídent by the 
Reflífier- 

By thefe Tables you may know upon what Point of the 
Cornpafs any of the Stars rife and fet in any Latitude the 
Tables coñtairi, either North ór South, if the Declination 
íloth ñót exceed the Sun's greateft Declination, 

Ex ampie 6. Let it be required to find the Points of the 
Compaís the Butl's Byú rifes and fers with, in the Latitude 
of ¡¡o Degrees North. 

The 
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The Declination of this Star is 16 Deg, North ; In the 
Table that belongs to sodt againft 16 De^ North Decli- 
nation, the true Point of Riíirig is E.N.E, a Quarter N. 
and the true Point of Setting W.N.W, a Quarter N. 

Underftand the Hke for any other Star, whoíe Declina- 
tion doth not exceed the SunVgreateft Declination. 

ThtUfetftbi RECTIFIER, 

THIS Inftrument, as before defcribed, (in Page 93, 94, 
and 95) containeth two Ci relee, or Compaffes, one 
within the other ; but as it is made of Wood, the one 
moves upon the other, and by ¡t the Compafs, when k va- 
nes, may be reftined as follows : 

Bring the true Point of Rífing or Setting (as the Table 
íheweth) on the outward or under Compafs, right againít 
the falfe Point of Rifing or Setting (as yoiir Compafs 
íheweth) on the inward or upper Compafs; the^ri will the 
under Compafs reclify the upper, 

Exampk 7. Admit in Latimde 45d. N, the Sun's Decli- 
naron being yá t fórn. South^ the Sun fetting upon the 
W. by N, Point of the Compafs, I demand the Variation ? 

The Sun, if there be no Varíation, will fet at W* by S„ 
and rife at É. by S* as appears from the Table - $ therefore It 
is plani that there are two Points Variation, 

Bring the W, by S. Point on the outward Compafs, right 
againít the W. by N. Point on the inward Compafs ; the» 
the Points upon the outward Compafs explain the Points 
that are upon the inward; fo that according to the fore- 
go^ng Obfervation, the N.N.E, Point on the Compafs is 
the true North : The North is the true N,N-W.4he W, 
by N, is the true W. by S» the S.E. by E. is the true E. 
by S, And fo for any other Point of the Compafs by only 
looking on the Rt&ifier* 

And thus you may reclify the Compafs, without reckoíi* 
ing which Way the Varíation is, either Eaftward or Weíí- 
ward : The Refiijisr doing ít fo plain, that you can't be 
miftaken. 

I* A 
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A TABLEof Amplitudes, fitting all Places 
from thc Equatotyto 60 Degrees of Latitude 
either North or So'íftíl. 



The Degrees of Latitude. 
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A TA^LE of Amplitudes, fitting all Places 
from the Equator, £0 69 Degrees of Latitude 
elther North or South. 



The Degrees of Latitude, 
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ATABLE óf Amplitudes, fitting all Places, 
from the Equator» to 6o Degrees of Latitude 
either North or South. 



The Degrees of Latitude. 
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A T A BLE of Amplitudes, fitting all ^Places 
from the Equator, to 60 Degrees of Latitude 
either North or South, 



The Degrees of Latitude. 
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A TABLE of Amplitudes* fitting all Piares 
from the Equator^ to 6o Degrees of Latitude. 
either North or Sourii. 



The Degrees of Latitude, 
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A TABLE of Amplitudes, fitting all Places 
frorn the Equator, to 60 Degrees of Latitud e 
either North or South. 



The Degrees of Latkude. 
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-A TABLE of Amplitudes, fitting all Places 
from the Equator¿ to 6o Degrees pf Lati- 
tud e either North or South, 



The Degrees of Latitude. 
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ATABLE of Amplitudes, fitting all Places 
from the Equator, to 6o Degrees of Latitude 
elther North or South, 



The Degrees of Latitude* 
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A TABLE of Amplitudes* -'fíttfog all Places 
from the Equator 5 to 6o Degrees of Lati- 
tude cither North or South. 



The Degrees of Latitude. 
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A TABLE of Amplitudes^ fitting all Places 
fromthe-Equator^ to 60 Degrees of Latitude; 
ekher North or South. 



The Degrees of Latitude, 
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^beXJfi of the Tahks cf Amplitudes. 

npfíE Sun or Star's Amplitude is the Diftance of the 
* Rifmg or Setting óf the Sun or Star from the Eaft or 
Weft Point of the Horizon,, in Degreés and Minutes^ 
reckbned in the Horizori ; ekher Northerly or Soüiherly* 

Aíjfej Wiien the Sun or Star's have Nófth Declination, 
they rife ta the Northward of the Eaftand fet to theNorth- 
ward of the Weft : But if their Declmation be.,South t 
they rife to the Southward of the Eaft, and fet to the South- 
ward of tríe Weft : And by thefe Tabics the Amplitude is 
thus found, viz. 

Look the Latitude In the Head of £he Tables, the Decli- 
natióíi in the firít Colunia on the Left-Hánd ; and ia the 
comfcon Angle of Meeting is the Amplitude requíred. 

Ekamph i: Isi the Latitude of 30 deg* the Sun*s Declí- 
íiatioa being %d. om. North, I derhand the Amplitude j 

Artjyj* The Amplitude is 8 deg. 6 min, For under La- 
titude. god. i a Page 140* aad agairíft Declinatiori jd. yon 
will^nnd 8d« -6m- which is the Amplitude from the Eaít 
Northward at Sun^riung, and from the Weft- Northward 
at Sun-fettíng, But if the Declination had been yd, om. 
South' i'n 'L'atitude 3ód. as aforefaid, then the Amplitude 
would have been Sd- óm. from the Eaíl South ward at 
Sun^ri£ing 5 and 8d* 6m, íroni the XVeít-Southward. at 
' Sun-fettíng. 

If there be any odd Minutes of Declination, take the 
Proportional Parts, 

Ex ampie 2* In the Latitude of 42d. 30m* the Siin's 
Declination being I2d, I jm. I demand the Amplitude ? 

dftjw. The Ampl. is i6d. 43111. fouad asfollows : Ac- 
cording to^The former Direéiions* for the Lat, of ¿2d* 




Subftra¿l: s and their Difference ¿s 



rd. 2árn- 
TETen 
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Then fay 5 as jd t or 6om. is to id- 22nu or Sam. foia 
1.501, to 2om, found as hereunder : 

If 6orru give— Sam, whatíhall ijin.'í 

410 
82 



6[0)i23[0(2Ofn, Proportíonal Parts* 
030 Kemainder- > 

Lah 4zd. and Decliru isd. the Ampiar, is i6d. : i^m. 

To it add the Proportíonal Parts aboye 00 d. : 20m s 

Gives Amplitude for Declin. i2d I5m, to be i6d P J ? %¡m* 

Again, for Lat, 43c!. \ 12 7 deg. Ampl. í lód. : 

and Declin» ¿ 13 5 is— ( 1 7c!. ; 5501, 

Subílrafíed makes the Difference to be — id, : 24TB, 

Then fay, As óom, is to id. 24m. or 8401* fo is 15111* 
to 2im, found as hereunder : 

If6om. give . 84111. whatíhall 1501.^ 

*5 



420 
84 



6[o)í26fo(2imini Profortíonal Parts n 

oó 



00 Remaindef. 

Lat- 43d, and Declin. iiá t Amplitude ¡s > 16:31 

To it add the Proportíonal Parts above ■ ■ ■ ■ 00. : 2r 



Gives for Declination i2d, 1501, the Amplitude ¡s 16 : 52 
Now becaufe the gi ven Latitud e 42d. 30111» is in the 

middle between 4^d, and ¿^d. therefore the Médium of 
y Lt% Amplitude before found > is the Amplitude required. 
|l and is thus : 

K 2 Lat 
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Ui. {J*}¿D«1. lid. 15m.th.Ampl. » [ ffi \ gg; 
Added together ? is¡ . ■ 3jd. : 2701. 

The half is the Ampliíude requtred- ■ i6d. : 4301* 

Thus rnay the Amplitude be found for any odd Minutes of 
Latitude or Declination, though the Table is calculated 
for whole Degrees oniy. 

By this Table the Varia tlon of the Compafs is moft rea- 
dily found ; for by the Azitnuth or Amplitude Compafs find 
the Sun or Star's Magnctic Amplitude, at their Rifing or 
Settmg} and their true Amplitude (according to the Lati- 
tude of the Place, and their Declination) by this Table; 
the Difference of thefe Amplitudes (when both are North 
or both South,) but their Sum (If one be North the other 
South) is the Variation of the Compafs. 

But by the Re£fifier it is moft eafily done thus : 

Bring the Magnetlc Amplitude (on the upper or Inner- 
moíl Compafá) right ^againft the true Amplitude (on the 
lower or outermoft Compafs) then doth the North Point 
in the upper íland againír the Variation in the lower ; and 
the upper Compafs is explained in all its Parts by fhe 
iower Compafs. 

Example 1. Suppofe the Magnetic Amplitude atíun- 
rifing (found by the Azimuth or Amplitude Compafs) be 
Eaft Southériy {i^d. 3001, and the.true Amplitude (accord- 
ing to the Latitude of the Place, and íhe Declination of 
the Objeít obferved) be Eaft 5outherly 2Ód, 4501. I de- 
mand the Variation of the Compafs ? 

B r y the Reétijier. 

Bring r5d, 30111. Eaft Sourherly on the upper Compafs^ 
againft 2Ód, 4510 . Eaft Southerly on the lower Compafs* 
Then doth the North Point on the firft ftaad right againft 
lid. 15111. North Eafterly on the lattsr; fo that the Com- 
pafs doth vary nd. 15111* or one Point Eaft, 

BxampU 



The Marineas Compafs R$$ified> 149 



I demand trie Variation of the Compafs ? 



oom> Eaft Northerly* 
3om. Eaft SoutherJy* 



By the Rcírifier. 



Bríng 156. 30111. Eaft Southerly on the «pper Compafs, 
right agaínft 7 deg. Eaft Northeriy on the lower Compafs* 
then the Ñor th Point on tHe firíl ftands againft 22 deg, 
30 rnín, on the laft, North Wefterly, that is two Points 
Weft Variation. Id like Manner for any other ■ and thiis 
the Variation is maft readily found, This RECTIFIER 
is made of Wood 



The APPENDIX contaíns the Deícrip- 
tion of íuch Instruments as are moíl 
ufeful in Navigation* 



tfhe Defiriptkn and Ufe of tbe Fore-ftaff > or 
Crofs^ftaff, 

THE Forera f y fo caüed from the Pofture of the 
Obferver in ufing it/ whoíe Face is towards the 
OÍ>je£t obferved ; though for the Sun it is fo contrived 
(for preferving the £ye) to be uféd baekward* It is called 
alfo a Crojs-Stüff ívoiu its Form ; being a Square Staff with 
three or four Preces of Wood acrofs itj yyhich are called 
Crofiesj or Vanes. 




k 3 



The 
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TheStaffis ufually about 30 Inches, or 3 Teet Iong» 
and more than half an Inc'h Óquare, havjng four Sides, 
each graduated uijequally like a Seal e oí T angen ts, To 
each of them belongs a dÍÍHn¿i Crófs j though fometimes" 
the íhortdl Crofs is maie to ferve two Sid.es of the Stafí j 
that is, the Breadth is for the Tenth- Crofs, and theLength 
for the Thirty-Croís. B.éfrdes this 3 it hath two Ccofles 
more ; the longeft is the Ñinety-Crofe, and the other is 
the Sixty-Crofs, The four Crofíes are thus to be under- 
floodj v'm, *. ¿ 



f io i r 4 . 

-30 1 Crofs belongs to that I 10 I , j* 
2 > o'j ' • • , J > and endine: at 
60, f Side DCgmning at ] 20-f 



19° 



[ SO- 



60 
90 



The Figure of the Fore-Stqf. 
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Tfce Ufe of the Fore-Staff. 

T> E F O R E the Invention of Hadíefs ^uadmni it . was 
-° coramon and ordinary at Sea, to take the Meridian 
Altitude of the Sun or Star with this Inftrument, and by 
it to.find the Latitude the Ship is ín. 

To perform whích obferve the Precepts following : 

1. Note.* The i o, 30, 6o, and 90 Crofs, are to be ufed 
accorctm^ as the Meridian AJtitude is mere or lefs ; that is, 
¡f lefs than iod. ufe the 10 Crofs : if beíween 10 and 3cd. 
ufe the 30 Crofs ; if between 30 and 6od. the 60 Crofs, jí 
more than.60, ufe the 90 Crofs, 

2. Having confidered whích Crofs (according to the 
judiad Akitude of the Objeít i n tended to be obferved) 
is fmtab'le, put it on the StafF, fo that the ftat Side of the 
O oft may be towards the fíat or Square End of the StafF js 
Trien, 

3. Hold the fliit Endof theStafffas at A) to the Córner 
of your Eye$ there )et it reft upon your Eye Bone, as near 
the Co Tier of your Eye as you can, ío it doth not hinder 
yourSi^ru. 

4* Tfteti look to the upper End of your Crofs (as at C} 
for the Sun or Star, and at the lower End (at B) for che 
Horizon. 

5. But if at the lower End of the Crofs you fee all 
Sky and no Water, then draw.^thtí Crofs a lit-íe nearer to 
ytfur Eye. 

ó: Jf on the contrary^you fee all Water and no Sky, 
then flide the Crofs a lictle farther from you, 

7, Then, if y o ti fee the Center of the Sun or Star at the 
upper End of thí Crofs 5 and the Horizon at the lower 
End,' the Crofs ftands as it ought. 

S. Watt til] the Sun or Star be on the Meridian, rnakmg 
Obfcrvations often j and as the Sun or Star rifeth, draw 
the Crofs a little nearer to yoür Eye, 

9. If the Sun or Star be fallen, you will not fee the 
Horizon, for the Water vviü bidé it from you, and then Ob- 
ícrving is over at that Time. Stir not the Crofs out of its 
PJace, only fee at ^what dej, it refteth on that Side 
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of the Staff belonging to it ; and the Degrees and Minutes 
cufc by the Edge of the Croís ¡s the Mendian Altitud e or 
Complement thercof, according to the Word Alt, or Gomp. 
ón the Staff, 

Haw u ufe the Fo re- Staff backwardu 
'TPHIS is only ufed with the Sun, and for this Purpofe 



the Ten -Croís hath another Piece oí Wood or lyory 
put acrofs it i fo that the lower Edge of this Crofs Píece 
üeth even with tbe middle of £he Square Hole in the Ten-" 
Crofs, which alfo anfwers to the middle of the Thickncfs- 
of the Staff. 

There is alfo a Píate of Brafs with a Hole in it, and fo 
fitted, that it will flíde on and fit the Ends of the 90, 60, 
or 30 Crofs, thefe two Thtngs added to the Fore-fíafF 
makes i t fu for a packward Obiervation of tbe Sun, whícb 
is thus, viz, 

1, According as the Meridian Altitude of the Sun, is 
more or lefs, fo ufe the 90, 60, or 30 Crofs j puttlng k on 
the Staff, the flat Side of it exaclly even with the fkt End 
of the Staff, there fcrew it faft \ and at one end of thc 
Crofs, llfp on the forefaid Rrafs Píate, fo as to leave a ílit 
Sight through it, near the lower End of the Crofs, 

2, Put the Ten 'Crofs (having a Crofs- piece on it as 
aforefaid) on the Staff, the fkt Side of it towaids the othsr 
Crofs at the S taris End. 

3.. Turn your Back to the Sun 5 ¡ook through the Slk 
in the Brafs* at the lower I H }nd of the Crofs, for the Sha- 
do w at thc upper End of it, lying on the Ten -Crofs i-n tfye 
Line aníwering the mjddie cf the Staff, and on each Side 
Of the Staff. 

4, At :he fame Time the Horizon íhould be feen (thro* 
the aforefaid Slk) to lie even with the Shadow on thq 
middle Line, in the Ten-Crüfs ; and iat ¿acl) EriíJ of it, on 
both Si des the Crofs, 

5. In looking through the Slit in the Brafc, yon muft 
bring- the Shadow upon the middle Line, and ti inííead of 
liie, üoiizon yyu Only fee Water there, then draw the 
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Ten Crofs nearcr, tlll the Shadow and Horizon agree or 
meet in the faid middle Line. 

6. On the contrary, Jooking as before, if inftead of the 
Horizon yon fee Sky meet the Shadow on the middle 
Line ; then put the Ten- Crofs from you, (til! you fee 
the Horizon and the Shadow meet together) on the middle 
Line. 

7. Continué obferving till the Sun be at the higheít; 
and as the Sun rífeth, you muir draw the Ten -Crofs near- 
cr, in order to keep the Horizon a'nd Shadow together on 
the faid Middle of it. 

8. If the Sun be fallen (after you have continued ob* 
ferving as before direñedj the Horizon will lie below 
íhe Shadow on the midíile L¡ne ; then is the Obferving 
finiíhed at that Time : Stir riot the Ten- Crofs out of its 
Place, for where it now ftands (on that Side of the Staff 
belonging to the Crofs at the End of it) is the Sun's Me- 
ridian Akitude, or Compiement thereof-, as before in ob- 
ferving forward. 

Thus í have íbewed how to take an Obíeryatton by the 
Crofs- Staff both forward and backward, ThenextThing 
\n Order ? wiíl be to íhew how to work it ; and for that 
Purpofe take Notiee of the following Rules. 

Tú work an Obfervation* 

I, íF the Sun or Sfar hath North Declínation, and be on 
* the Meridian to the Southward of you^ íbbftracl the 
Dediiiatlon from the Merídían Altitude ; the Rernainder 
is the Height of the Equinoccial or Compiement of the 
Lañtude Norfh^ 

2, Bul if the Objefí obferyed hath South Deciination t 
and be to the Southward of your Zénith* add ¿ the Sum. 
(If it exceed not oo deg.) is the Height of the Equator, 
or Compiement of £he Latitude North : If the Sum ex* 
ceeds 90 deg. íubftra<9: ga from ít; the Remabder is the 
Latitude South. 

3. If the Objecl hath North Declínation, and be 
the Meridian to tlie f>íorthward t add the Declínation 
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to the Meridian Ahrtucfe ; the Sum if ir cxceed not gó3. 
is the Height of the Equator, or Cam^plern'ent oí ¿he 
Latitude South : But jfit áoth exceed 90 deg, fubtraífc 
oodV from the faid Sum, the Remakider the Batitudc 
North. 

4, If the Surr hath South Dcclínatipn, amí be to the 
Northward at Noon 9 íubfbaft the Declinación from his 
Meridian Altitude ; the Remainder is the Complement of 
the Latitude, South, 

5. When the Sun hath no Declí natrón, the Meridian 
Altitude is theXomplement of the Latitude North, íf he 
be South at Noon ; and on the contrary, 

6, If the Sun be in the Zenith, and at the fam<j Time 
he hath no Declinación, you arethen under rhc Equínoctiat* 

7. Bul if the Sun hath North or South Declinaron, and 
ííi 'lhé' Zenith, the Decünarion ia the Latitude yon are 
¡0, NcrÉh or South. . 

8/ If you obferve the Sun or any Star upon the Meridian 
beneatb the Pole, add the Meridian Altitude to the Com- 
plement of the Sun or Star's Declinación \ the Sum h the 
Height of the Pole, or Latitude of the Place. 

Tnefe erght Rules are explained by the Éxamples 
foílowiEig» 

Exampks fir warking an Ohfervúiion in North Latitude, 

Mxamph I. ADMIT at Sea I obferve the Sun's Meri- 
^ dian Altitude to ^%¿, 20in, South ? and 
3t the fátne Time the Sun's Declina t ion is iod, iom. 
North. I demand the Latitude i am in l 

d, m 

*■■ /Meridian Altitude 42 ; 2o South 

Sun'a péclinatibn — fubftrnct 10 : 10 North 



The Complement of the Latitude * 32 ; 10 

Subfiracfr it from —— - 90 : 00 



The Latitude f am in 5 is 



57-50 / 
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Examphi. Being at Sea the 27.d of May 7 Atino 1779* 
I find the Mcridian Altitude to be ójd. tom, South ; I de- 
nuind the Latitude ? 

D, M. 

The Meridian Altitude — . . 65 : 10 South 

The Surfs Declinación — fubífoaíted 20 : 25 Northr 

* _ 

The Complement of the Latitude 44 ; 45 

Subllrafi it from ■ 90 ; 00 

The Latitude I am iñ T is - — — , — 45 : 15 Norfh 

Exampk 3. Bejng at Sea the 27th of Novemfor^ Atino 
1 779^ í fiiid the Sun's Meridian Altitude to be 26 
30 rain. South) I dcinand the Latitude I aro in ? 

D. M- 

The Meridian Altitude — — * 26 : 30 South 

The Sun's Declination — — add 21 : 11 Somh 



The Ccmplemcnt of the Latitude — - — - 47 ; 41 
Subftract it from 1 1 — go ; 00 

The Latitude í am in, is — ¡ 42 : 19 NortK, 

Exampie ^ At Sea the 25th of Aprii, Anno 1782, i fmd 
theSun's Meridian Altitude by Obfervation to be 58J 
45 m. South ¿ I demand the Latitude I am in ? 

D, M. 

Meridian Altitude ■ 58 : 45 South 4 . 

The Declínation — 13 : 18 North 



The Complerncnt of the Latitude — 45 ; 27 

Subíira¿t it from 90 : 00 

* ■* — 

The Latitude I am in., is - — 44 . 33 North 

Example 5. Admit the 12 th Day oíjune^ 1782,' I firufv 
the Sun's Meridian Altitude by Obfervation to be 80 deg t 
35 min, North ■ I demand the Latitude I am in ? 
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The Meridían Altítude - 80 ¡ 35 North 

SurTs Declination — ~ * add 23 : 11 North 

The Sum is ■ , - 103 : 46 

From it íubtracl: * 90 : 00 

The Latitude 1 am in, ís — - 13 : 46 North 

ExampkS Adrnit Auguft 22 5 1784, the Sun's Meridían 
Altítude was obferved to be 85^. ijm. North ¿ I demand 
the Latitude oí that Place ? 

D. M. 

The Meridían Altítude — ■ ■ ' ■ 85 : 15 North 

SuiTs Declination > add 11 : 32 North 

The Sum is -~— — ■ , , T > 96 : 47 

From it fubtraét^^^ — . — , qo ; 0 Q 



The Latitude of the Place ís— — 06 : 47 North 

Examph*j. Admít in a Shtp at Sea, June 19, 1784* 
the Sun's Meridían Altítude is 66d> 4601. North ; í de- 
mand the Latitude the Shíp is in i 

The Meridional Altítude ■ * 66 : 46 North 

The Suu's Declination — - add 23 : 28 North 



Cbmpjement of the Latitude * - « 90 ¡ 14 

From it fubtract — 90 : 00 

The Sfaip is almoft under the Equinoccial 00 : 14 Ñonh 

Mxampiés to find the Latitude, by obfetving the Stars* 

gxampkS- ADMIT l obferve the BuIPs Eye upon the 
Meridían, and find his Meridian Altítude 
%o 5od, 3«m- South f I demand the Latitude 1 am in ? 

Tile 
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The Declinación of the BuWs Eye is 

The Meridian Altitude of the Star 

The Star's Declinación ¡¡ fnbtraét 

Complement of the Latitude, is - 

Subtraíl k from — ■ — 



D. 

16 

50 
16 



00 North 
: 30 Soutb. 
00 North 



The Latitude I am in, is< 



l 34 
90 



3° 
00 



55 : 30 Ñor A 



Bxñmpk g* Admit I obíerve the bright Star m the Grmt 
Deg 7 s Müutb^ and I find bis Meridian Altitude to be 35^. 
4¿m. South $ I demand the Latitude I am ¡n ? 

D, M. 

TheDeclín, oí the Great Dog*s Mmtth is 

The Meridian Altitude of the Star ■ 

TheStar's Declmation adtl 

The Height of the Equaror Js 

Subtraft it from 



The Latitude I am in, is 



16 : 


24 


35 = 


45 


16 : 


24 


52 : 


09 


90 : 


00 



37 : 51 North, 



Example forwárkingan Ohfirvation in South Latitude* 

Exampk 10. A DMIT the icth Day of May, Auna 
1778, I find the Sun*s Meridian Altitude 
by Obfervatíon ío be Ó2d, joom- North $ I demand the 
Latitude the Sbip \s ta ? 



The Meridian Altitude 
The Sun's Decíination 



add 



D. 

62 
¡7 



The Complement of the Latitude is 

Subtrafr it from - — . 

The Latitude the Shíp ísin s is — 



: 00 Nortii 
43 Ñmth 



79 
qo 



43 
co 



10 : 17 Soütb 

Example ir, Admít the x $lh Day of January^ Átms 
1780, in Longitude x$có. ííáft, I find the Meridian Alxl- 
tude by Obferyation to be 381!. 4501. North ; I demand 
she Latitude the Ship ís in ? 

The 
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The Sun's Declinarían i tí the Meridian oí Lmdon^ for 
the i5th of January is 2 id. ogm. the daily Difieren ce at 
this Time is nm. deereafing; tberefore (in the Table of 
Proportion) in Page 20, you will find the Proporcional 
Minutes to fm, which add to the Declinatíon in the 
Meridian of Lwdon^ the Sum is 2 id, i6m. South, the 
Sun's rrue Declinatíon for the Longítude of 15o 1 Eaíi 

D- M. 

The Meridian AI ti tu de — - — ■ 38 : 45 North 

The Sun's Dccünation fubftrañ 21:14 South 



Complement of the Latitude, is — 17. : 31 

Subftra£t it from — 90 : 00 



The Latitude the Ship is in, ís > — - 72 : 29 South 

Examf íe 12. Admit the i2th Day of Juty, Anno 1783» 
I find the Sun's Meridian Altitude to be 66 de'g. 52 mío. 
North, I demand the Latitude ? D. M- 

The Meridian Altitude ■ - 66 : 52 North 

The Sun's Declinatíon — add 22 : 00 North 



Complement of the Latitude ís — 88 : 52 

SubihracT: it fxcun« 20 : co 

Latitude required, is — — ~- — or : 07 South 

xample 13. A Ship at Sea, the Sun's Dccünation beíng 
l$d. 3001. South, and the Sun's Meridian Altitude 8od. 
4501. South, X demand the EráBtüde the Ship isin ? 

An]w¡ The Latitude ís 6d, 151*1, Soulh, 

Example 14, The Sun's Dccünation beirig lid. 14111. 
South, and hís Meridian Altitude 7 gd. 38111. South \ I 
demand the Latitude f 

Jnfw, The Latitude is od. $%m* South, 

Note 1. If you obferve by the lovver Part, Edge> or 
Limb óf the Sun you muir. a,*d to the Altitude tafeen* 
s6m. for the Sun's Semidiameterj and the Sum will be 
the true Altitude of the Sun's Centén 

Note 2. If you obferve by the upper Limb of the Sun s 
fubílraft íóm, the Remainder is the Altitude of the Sun's 
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The Dtfcríption and Ufe üf ihe Q_U ADRANT, 

'Tp H I S Infirument (callcd a Quadrant, firíl inventad 
^ by our Countryman Capt. Davis.? and thence called 
Davis's Quadrant) is of a very commodioüs Form ; ac pre- 
fent ihe moíl general approved lnftrument . at Sea (at this 
Time Hcidiey's particularly. eijfcepted) for obferving the, 
Sun's Meridian Altitncíé. 

The Forrñ of it (as in the Figure preñ^ed) may be of 
any Ratlius or CÉlgih bctween 18 friches and 3 Feet ; but 
the moft genera] now made, are Quadrants of 24 In ches 
Radius, with onc Arch 65 Ücgrees, the other 25 Degrees, 
wíth a Glafs-V-anc and a Shadow-Vane. 

The Principal Parts are threé Vanes and two Arches \ 
on which Arches the Desrrees taken together rnake. Cipd- 
from whence it hath the D cu^ái i nation of a" Qu adra ti t 
\v< The 
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The Húrizon Vane (marked ¡n the foregoing Figure A, 
and with its Ñame} refpeclrs the Horlzon in Time of Oh- 
ferving ; that which gíves the Shadow or lucid Spot marked 
B 5 ís the Shadow Vane or Glafs Vane i And that through 
Which you are to look for both Shadow and Horixon marked 
C 5 is Eermed the Sigbi Vane, And thefe are noted in the 
Figure by the ir Ñames, 

Of the twü Arches. The lefier noted D £ 5 is called tríe 
óoth Arch, becaufe it formerly contained no more than 6o 
Degrees> and is fo numbered in the Figure, but iiow it 
often contains 65, and fo metí mes 70 Degrees : This 
Arch is of a fmatt Radias, beíng fo deiigned that the Sha- 
dow Vane ufed on it, being at fo fmafl a Diflance from 
the Horizon Vane, on which its Shadow > ni Time of ob- 
ferving, is to fall might be more vifible to the Eye of the 
Obferver. 

This Liitl§ Arch is divided fornetimes but ¡uto every 5 
Degrees, and never kfs than every fingí e Degree ; ít is 
Ctimbered from the uppcr End E, with o, 5, 10, 15^ 20, 
%fc, downwards to D, where it ends in the Line of ADF, 
(a Line in the middle of thelonger Leg of the Quadrant) 
at 6o, 65, or 70 Degrees, according as the other Arch is 
divided i fo that the Numbers at D and F together^ muft 
always make 90 Degrees. 

The Grtater Arch GF, is called the 3oth Arch : It is 
of a larger Radius, that it might corita i n the leíTer Divi- 
fions of a Degree ; and being of a competcnt Bread th, 
thereon are ufually deferí bed 9 Con cen trie Gíreles, ¡mer- 
fefted with three Diagonal Lines (fornetimes fije.) in each 
Degree, makíng each InterfcíLton two Minutes of a De- 
gree, and fomc rimes one. 

The Great Arch is divided on the LÍn¿b i uto Degrees 
hy long Strokes , each again futid i vi 4w into ftx equal 
Parts by íhorter Strokes j each fmali Diviíion being 10 
Minutes, and ¿re numbered from the lower Én3 G, with 
5^ * & c *< upwards to F, where it encis in the Line 
ADF, either at 20, 25, or 30 Dégreés : I he Figures aU 
way$ ai F and í£ together nmke 90 Degrees as afcreiaid. 

The 
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' The Ufe of Davís's QU ADRANT, 

**pHIS Inñ rumen t is rarely uféd otherwlfe than to obferve 
* the Sun's Meridian Altitude; which to perfoim, X 
thus defcribe : 

1. Put the Horizon Vane A on the End, and, clofe to the 
Center j the Síght Vane put on the Arch GF, clofe to the 
Back of it, and the Shadow Vane or Glafs Vane put on 
the little Arch DE, clofe to the back of it, and fix the 
upper Edge of the Shadow Vane, to a Number of Degrees 
(on the Si de of the 6o Arch) lefs than the Complemenf 
of the Altitude by 15 or 20 Degrees. 

2. The Vanes being thus fixed upon the Quadrant» 
turning your back to the Sun, the End G ín your fíand, 
and F uppermoft, Jook through the Síght Vane, canfín^ 
the upper Edge of theShade of the Shadow Vane, or lucid 
Spot from the Glafs Vane to lie upon the upper Edge o£ 
the Slit in the Horizon Vane, where is drawn a black Line - t 
at the fame time if the Horizon appear through the faid 
STlt in the Horizon Vane, the Vanes on the Quadrant 
fbnd at theSun's prefent Altitude. 

3* But íf the Sky appear inítead of the Horizon, flide the 
Síght Vane a little higher towards F ^ on the contrary, íf 
thé Sea appear ínftead of the Horizon. then ílide theSight 
Vane lower towards G ; continué fo £0 do tíll the Horizon 
appear through the Horízort Vane. 

4* In order to obtain the Meridian Altitude (which is the 
greateft Altitude the Sun will have that Day, and the Thíng 
ufed to find the Latitude) continué obferving \ and as the 
Sun rifes the Sea will appear through the Horizon Vane ^ 
and the Sight Vane muir be ílid lower accordingly. Thus 
continué obferving as often as may be conveniente till the 
Sun is at the higheíív 

5. When the Sun begíns to fall, the Sky will appear 
through the Horizon Vane, inftead of the Horizon; then 
deílft obferving any more that Day. 

6. Having thus done, add the Degrees the upper Edge of 
the Shade Vane ftandeth at, to the Degrees and Min. cuC 
by the infide of the Sight Vane, theír Sum is the Ccm- . 

L plement 
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plement oí the Sun's Merídian Altitude, or the D ¡flanee orí 
the upper Edgeof the Sun from the Zcnith, to which Sum 
add lóm. the Sun's Sem i-di ame ter, and the Jafl Sum is the 
Diftance of the Sun's Center from the Zeníth, being the 
true Complement oí the Sun's Merídian Altitude. 

Núíé^ The upper Edgc of che Shade of the Sbadow 
Vane refpefls the upper Limb of the Sun, and the lower 
Edge of the faid Vane an.fwers to the lower Limb of the 
Sun;' fo that obferving by the firíl 5 yon are to add ió 
Minutes ; on the contra ry, obíerving by the latter, íuíi- 
traéi 16 Minutes to, p or from what is on the Quadrant, 
the Sum or DifFercnce is the Diftance of the Sun's Center 
from tbe 2emth, called bis ZenkrTs Diftance or Comple- 
ment- of-his Merídian Altitude. 

Thus I have fhcwed -hcw, to take an Obfervatíon wkh 
the Quadrant : I come now to íhew how to work it. he 
Diífete ce in working an Obfervatíon taken by the Fore- 
fíaff ard Quadrant is only this : By the Fore-fíafTyou táke 
the Altitude, by the Quadrant the Complement of the 
Altitude, or the Diftance of the Sun from the Zeníth. 

Altitude is the Diftance of the Sun from the Horizon ; 
th.erefp.re if you fubtract tbe Complement of the Altitude 
from c/od. tbe Remainder is the Altitude ; which you may 
ufe.as.in the Ufe of the Fore-ftaff, in Pages 153 and 154, 

But ít is ufual to work Obfervations (made by tJic Qua- 
drant ) by the Complement of the Sun's Merídian Altitude; 
I will iherefore give íbrne general RuleSj and fome partícu* 
lar.Examples for their Explanation, 

The General Rules are^ 

I. T F the Sun hath North Declination, and is upon the 
^ Meridian. to the Southward of the Obferver, add the 

Sun's Declination to the Zenith Diftance 3 (or Complement 

of the Sun's Merídian .Altitude) ihe Sum is the Latitude 

you are in, North. 

2, If the Sun be to the Southward of you ( and hath 

South Declination, fubtra¿t his Declinatiou from the 
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Zenith Diñance, the Remainder will be the Latitude.yoií 
are in, North : But if the- Declination exceed the Zenith 
Diftanccj fubtraft the lefs from the greater,, and the Re- 
mainder is the Latitude, South. 

3. If the Sun be to the North wardof you, and hath South 
Declination; add the Sun's Declination to hís 2 en i th Dif- 
tance jV the Sum ^ill be-the Latitude, South, 

, 4. If the Sun be to the North ward of you, and hath North 
Declmatiorij fubtraS the Sun's Declination from bis Ze- 
nith Diftance, the Remainder will be the Latitude South ; 
but if the Declination exceed the Zenith Diíiance, fubtraft 
the lefs from the greater, and it gives the Latitude, North* 
I might have gtven more general Rules ■ but if you un- 
derítarjd thofe éight Rules for the Ufe of the Fore r ftaff you 
cannot err in t&ele, in ufing the Quadrant : And for their- 
Expláñation, lee the Examples following* 

• Working án Qhfcrvation in North Latitude, 

Ex ampie i.r\N the loth of Afril % 1780, the Sun carne 
! Vf to the Meridian in the South 5 and by Ob- 
fervatíon, found his Zenith Diflance, or Complement of* 
his Meridian Altitude to be 34d. 471TL that Is, his upper 
Limb was fo much from the Zenith ; I demand the Lati- 
tude of the Place of Obfervation ? 

D, ' M. 

CompL of the Sun's Meridian Altitude - 34 : 47 South 
The Sun's Semidiameter - - - - - 00 : 16 

Diftance from the Sun's Center from Zenith 35 - 03 S outh 
Declination ----- - - add 08 : 17 North 

Latitude of the Pjac.fi required 3 is - - 43 i 20 North 
Exampie 2* The 141(1 Day of Augujl^ Atina 1780, I 
íind the Complement of the Sun's Meridian Altitude by 
Obfervation^ to be 28d. 4801, South ; I demand the Lati- 
tude the Ship is iní 

L 2 Comp, 
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Comp. of the Sun's Meridían Alütude 28 : 48 South 



Sun's Semidiameter - - - - - add 00 : 16 

Diftance'of the Sun's Cerner frorn Zenith 29 : 04 South 
The Sun's Declinación ----- add 14 : 08 North 
Th e Latitude the Ship ¡s in* is - - - 43 : 12 ^íorth 



Escamph 3. O&cber 3, 1 780, I íind the Compiement of 
the Sun's Meridían Altítude* by Obfervation to be 4yd 4 
35 ra. South, I demand the Lacitude I am iri ? 

Comp. of the Sun*s Meridían Altitude - 47 : 35 South 
Soin's Semidiameter - - - - - add 00 : 16 
üiílance of the Sun's Center from Zenith 47 : 51 South 
The Sun J s Declinador! - - - fubftracl: 04 : 18 South 
The Latímde the Ship is In, is 43 « 33 North 

Bxamph 4. The 5th Day of November^ Jnno 1782, I 
find the Compiement of the Sun's Meridían Altítude 
by Obfervation to be t¡2d» oom, South ; I de m and the Latí- 
íuáe the Ship is in ? D, M, 

Comp- of the SuiA Meridían Altítude !.;- 52 : 00 South 
San's Semidiameter ------ add 00 : ib 

Díftance oí the Sun's Center from Zenith 52 : 16 South 
The Declinatíon of (he Sun - fubftraíl 15 : 49 South 
The Latitude the Ship is in 5 i& - - - 36 ; 27 North 

Exampie 5. The 27th of Mm 1782, the Sun being to 
íhe Northwardof me, and the Compiement of his Meri- 
dían Altitude by Obfervation lod. i$m* I demand the La- 
titude the Ship is ía ? D. M, 

Sun's Declinatíon - - - - - - 21 : 22 North 

Comp. of the Sun's Meridían Altítude - 10 : 15 North 
The Sun's Semidiameter - - add 00 ; 16 
The Sun's true Zenith Difrance* fubftract io : 31' Ncrth 
Latiíudc the Ship is in, is - - - - 10Y50 North 

Uxamplt ffl 
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Example 6. Admit on the igih Day of June 7 Anne i^Ss, 
the Sun being upon the Meridian, I find 5 by Obfervation, 
his upper Limb to be 6d. 42 m. to the North ward of my 
Zenith ; I demand the Latitude I atn íji ? 

D. M. 

Sun's Decünatíon ------- 23 : 13 North 



Suii's upper Marg. Difian ce from Zenith - 06 ; 42 Nortb 
Sun/s Semidiameter - ~ - - - - add 00 -t 16 



Diít of the Sun's Center from Zenith fub* oó ; 58; North 



Latitude the Ship is in, is - - - - 16 i 17 North 

Example 7, The 2ift of July, Anno 1780,. ín Longi- 
tude 165 Deg. Wellj and the Sun being upon the Meridian» 
I find by Qbfervatlon, the upper Margm of the Sun is 1 6d. 
45111. to the Northward of the Zenith 5 the Latitude the 
Ship ís ín is requíred i D* M P 

Tbe Sun's DecHnation at hondón - - - 20 : 21 North 
Froportional Min. for Longimde fubfíraÜ 00 : 05 



Sun's DecHnation in tbe Meridian given 20 : 16 North 



Sun's Supreme Marg. Difiancefrom Zenith 16 : 45, North 
Sun's Semidiameter - - - - - add 00 : 16 ^ 



Sun's Central DiíL from Zenith fubílract 17 t oi North 

The Latitude the Ship is In, is - n - 03 : 16 North 

Worhng an QbferuaUQn in South Latitude* 

Example 8. r\ N the 141b Day of Jtt¡^ Jnno 1782, in 
>^ Longitude 150 Dcg, EaÍT 3 the Sun being 
upon the Meridia^ I find the Complement of bis Meridian 
Aititude^ by Obfervation, to be 4ÍSd. 2801. North 3 I de- 
mand the Latitude the Ship ís in ? 

L 3 Com-> 
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Comp, of the Sun's Meridian Altitude add 48 : 28 North 
Sun*s Semídiameter - .- - - - - 00 : 16 



Sun's Central Diíbnce from the Zenith - 48 : 44 North 
Sun's Declination for the Long. fubtra£t - 21 : 44 

The Latitude the Ship is in 3 is - - - 27 : 33 South 
Exampíe g. 7 he i$th of 0¿lder¡ Amo 1781, in Lon- 
gitude 120 Deg. Weft, the Complement of the Sun's Me- 
ridían Altitude, by Obfervation, is 27d, 29111, North-; I 
require the Latitude the Ship is m ? 

D- M. 

Comp. of the Sun's Meridian Altitude - 27 ; 29 North 
Sun's Semidiameter - - - - - aidd 00 ; 16 



Eun's Central Difíance from the Zenith - 27 : 45 North 
The Declination of the Sun's Prop* add 12 : 27 South 

The Latitude the Ship is in, is - « - 40 : 12 South 

Exampíe 10. Admit that on the 24th of December^ Jnno 
1782, I find the Sun upon the South Fart of the Meridian, 
and by Obfervation the Complement of his Meridian Alti- 
tudc is i5d, ioitl í demaud the Latitude the Ship is in ? 

D. M. 

Comp. of the Sun's Meridian Alptude - 15 : to South 
Sun J s Semídiameter ----- add oo ; 16 

Sun's Central DífL from the Zenith fubtrací; 15 : 26 South 
The Decljnation of the Sun - - - - 23:27 South 

The Latitude the Ship is in s - - 08 : 00 South 

Thus much I thought neqe/Tary to add by way of Ex- 
planar ion upon the foregoing Rules, in Page 162, whích 
exhíbit and explaín a more perfect and aecurate Method, 
both in taking and working an Obfervation, íhan hath 
btm forraerly ttiade ufe of. 
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Note l. The Sun's Semidiametcr hcre added to the 
Complement oí its Meridian Altitude, may be placed on 
the Quauránt, To that its Additíon by the Pen may be 
omitted ; for th3s Furpofe the Quadrants have on the back 
Edge of the ííítle Arch [éy&ry 5 Degrees numbered, dif- 
feiíiiig from ch'ofe on the flát Side) the Semidiameter of the 
Sun T So that placíng tfte upper Edg^ of the Sbadow Vane, 
to the Degree on the faid back Edge of the Arch, the 
Quadrant- ¿heh fheweth the trúe Co:np]ement of the Alti- 
tilde, qr the Diftance of the Sun's Center from the Zenith ; 
which preven ts adding ló Minutes after obícrving. 

Note 2. There ís another Contrivance ndw made ufe of, 
which is, by fixing a Convex Gl a fs in fuch a Manner in the 
Shade Vane, that the Diameter of the Glafs may exaclly 
ránge with the upper Edge of the faid Vane, and which 
Glafs wíll í.hen, in Time of Obfervation, caftán ¡11 um matad 
Spot on a round blaek Spot made in the Horizon Vane : 
TT?his Ís üfefül when the Edge of the Shadow reñected from 
the Shade Vane is not very confpicuous, the Spot being 
difcernable when the latter ís not:. The Manner is thus : 

Se't that Part of the Glafs Vane, which is right againft 
the ¡Víiddle or Center of the Glafs, to the Degrees on the 
Side of the little Arch, snd theri caufe the enlightened Spot 
of the Glafs to lie on the bíack Spot or Circlt on the 
Horizon Vane; at the fame Time look for the Horizon 
thto' it, as berore dne¿>ed, in Page 160 ; fo you will have 
"(obférvlrfg by this Glafs in the Vane) the true üomplement 
of the Sun's Altitude, or the Diftance of his Center from 
the Zenkh. 

The Drfcription and Ufe of the NOCTURNAL, 

i. "THE Nofiumal confiíts of three Part's ; the firft, 
*- termed the unmoveable Part is the broadeíl and 
greateft ; on which is a Handle to hold it by in Time of 
jDbfervation or uling it. 
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Oa the fore Side of which , m the oíitermoft Circle, are 
the twelve Months, and each Month fubdivíded into ¡ts 
refpeíriye Days 5 they are counted towards the left Hand, 
from the Tip, or neajly fo, when you hold it ere£t by the 
HandJe, and marked wíth thelr Ñames, or the firft Letters 
thereof ; as Jan, for Júnuary^ Feb* for February^ Mar, for 
March^ &c* Within the Círcle of the Months is a Cirde 
divided into 24 equal Parts or Hours, each Hour divided 
into, Halves and Quarters \ ufed to find the Time of full 
Sea or high Water. 

On the back Side of tbis Part, are the 32 Points of the 
Adariner's Ccmpafs South Uppermoír., and Eaft on the Left 
Hand i to each Point is fet the Declinaron of the North 
Star, abo ve or under the Poíe j which is known by TJnd¡ 
for Under ^ AbQ> for Above. 

Formerly there was made two Sorts of NocTrurnals, one 
for the Great Bear s the other for the Little Bear : Thofe 
niade for the Guards s of the Great Bear, or Charles** Waln, 
commoníy calleo 1 the two Pointers, have Fehruary at the 
Top; but thofe made for the Guards of the Little Bear, 
have Apr'ü at the Top ; but they are now made for both 
Bears in one Noéturnal 3 and are.kno\vn by havíog either 
two C ir cíes or Months, mark'd GB and LB, or two 
íhort Teeth or Indices, proceedíng from the fecond or 
jniddle Part of it marked GB and LB, fignifymg Great' 
Bear or Little Bear. 

2. The -fecond moveahle middíe Part hath two Gíreles 
on it ; theoutermóft is divided into the 29 Days and a Half 
fcf the Moon J s Age ¿ the innermoft is divided into 24 equaj 
farts or Hours, each Hour fubdivíded into Halves and 
Quarters 5 this Part hath a Tooth, or fbort Index pro- 
ceedíng from it with the Edge continued in a right Line 
irpm .the Ccníer, which is to be fet to the-Day of the MontH 
when ufed, Some have two Indices, marked G on one, 
and L on the other ; G ítands for Great Bear, and L for 
Little J3ear ; fignifying the Noétujnal, is, made for both 
BeafSj and may be ufed for either. 

3. The 
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3, ^3rtie third and moveabJe Part is called the Index ; ¡t 
is uppermoft on the íore Side oí the Inítrument, having one 
Edge proceedíng in a rrght Line from the Center, which 
{in the Time of Obfervation) muft be turned to the 
Guarda Through all three Pícces, in the Center of the 
Inítrument, h a Hole, through which you are to fee the 
North Star, when the índex is turned to the Guards, 

The Ufi &f íbi NOCTURNAL, 

15 Y it may be found the Hour of theNight, the Bearlng 
of the Guarda, and the Declination of the North Star 
from the Pole ; by which may be found the Latitud?, as 
{hall be íhewed in Orden 

To finé t fa tíaur of ihe Night* 

1. Place the Index of the fecpnd or mtddle Piece, to the 
Day of the Month where it is to be kept, 3 t¡U the Obfer- 
vation is ended ; then takíng the Handie in your Hand a 
with the fore Side towards you 3 and holding it upright, 
(which you may difeern when you do fo, by the Tip on 
the Top of the firfl or great Part of the No&urnal) looJc 
through the Hole into the Center for the North Star. 

2. Turn the Edge of the long Index, which proccedetfa 
from the Center to the Guards, till you fee at the fame 
Time, the North Star through that Hole, then wiJl the 
Index lhew tije Hour of the Níght on the fecorid* or 
niíddle Part. 
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2. To 
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2* To find the Bearing of the Guarés, either of the Lít- 
t!e or Great Bear, that is, upon what Point of the Com- 
pafs they are, and thereby to find the North Star's Decü- 
siation from the Pole. 

i-: Havirig obferved all th^ particular Dire£rions as be- 
fare, in find i ng the Hour of the Night, you muft fee the 
North Star throtigh the Hole/and the Guarés by the Edge 
of the long Index. 

2, Then look on. the Back>fide of the Nofturnal, wbat, 
Point of the Compafs ftandeth againít the aforefaid Edge of 
the Index, which is the Bearing of the Guarés-, and at the 
faid Point of the Compafs is frgured the North Star's Decli- 
naron from the role at that Time either above or under. 

Note^ If the Noíturnal is made to fit the Oíd Stile th$ 
Index muft be adjufted in al i Problcms relating to Time by 
fixing it eleven Oays backward from that Obfervation.- 

Examph 1, The 31ÍT of December, at fix of the Clock i ti 
the Mornjng, obferying the Pointtrs or Guarés of the 
Great Bear by the Edge of that Index : I demand their 
Bearing, and the Dechnation of the North Star. 

Ríght againft the Edge of that Index you obferve wíth, 
and on the back Si de of the Nofturnal is S W by S, the Point 
of the Compafs requíred ; and on the faid Point of the 
Compafs is 2d. 33ra. und. Ggnifying che North Star is then 
2d. 33m. imder the Pole, in the Circle marked G. B. 

Exampíe 2« The 7th of Match, I obferve (according to 
the Direclions before given) at feven of the Clock In the 
E venina, the Fúre Guará of the Liítle Bear by the Edge 
of the fong Index : I demand its Bearing, and the Decli- 
nation of the North Star. 

Seeing the North Star through the Hole in the Middle^ 
and the Guard of the L'utle Bear by the Edge of the long 
Index, (note always that Ed^e refpe&ing the Center bf the 
Inftrumcm) and the Index cutíing feven of the Clock, on, 
the Back-ftde of the Nofíurnal^ and againft the faid Edge of 
the Index, is N, £. the Point of its Bearing ; and on the 
faid Point is figured od, $S ]Tlm Abo* which iignifieth the 
N. Star is then 35 Minutes above the Pole i n ^he CircJe 
^marked L. B» 3* Tí? 
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j Tú find the Md$ri*s Sputhing ij the NofíurnaL 

Tadothís* look forthe Moon's Age in tire outermoft 
Círcle, on the Middle or t fceond Piece of the Noftumal $ 
an¿ right againít it in thc tnneraoft Ckele of the fame 
Fiece is the Southíng. 

Example, If the Mo&n he 19 Days o!d y I demaná her 

Right agamí!; 19, in thc outermoft Círcle, is almoft 3I 
in the innermoft Circle ; which is half an Bour paft three 
of the Clock in the Morning neayiy, the Time of the 
Moon's: camíng to the Soutru 

To find the Time of ful! Sea fy the Noñtirnal. 
i*. Set the íhort Index of thc middle Part which ftands 
at £2, ta the Time of full Sea, on the New or Ful] Moon 
(fór the Place propofed) in the innermoft Círcle of the 
gseat Piecc. 

2* Keeping it there, bring thelong Index to the Moon's 
£ Southíng, or) Age orr the middle Piece. 

5. Tben right againít the long Index, and in the ittner- 
moft Circle 011 the great Piece, is the Time óf full Sea 
required-* 

Exampié, The Moon hetng 19 %j old y I demand ihe 
Time af Full Sea at Gravefend r 

lí Bring the Index oí the middle Part (which ftands at 
It) to if Hour (which is N.N.E, and S,S.W\ the Point of 
theCompafs making Full Sea at Gravtftnd, on the New 
3 rrd Ful! M oon) in the innermoft Circle of 24 Bours 011 
the gr/it Piece, keeping that faft there, 

¿ Turn the long índex to 1 9 Days (the Moon's Age, or 
to 3f Hours the Moon^ Southíng) on the Middle Piece. 

3 Then right againft the ¡ong Index 7 and in the inner- 
moft Circle fon the great Piecef is 5 Hours, the Time bf 
full Sea or higb Water in the Morning at Gmvefmd* 

T& 
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5^ Tqtfnd the Latitud* ¿y tht Noñurna) *nd Fore StaC 

i. Find the North Star's Decimation fjrom the Pole* hf 
©bíérving with thc No&urnaL, as 4&zñ*d in Exaude x t 
or 2, of its Ufe, in Page tyi. 

2* Then at the fame Time with a Fore-Slaffp ±a¡k¿ £hc 
Altitude of the North 3tao\ 

3, If the North Star be aboye the Pole, fubftra&lte 0b- 
cHuation frota (if under, add to) its Altitudes the Sum m 
Diffei-ejioe is the Latitu.de reqiiired, Nartk. 

Example* Suppofe on the y ú\ of March^ at Seven of ¿he 
Clock in the Evenmg, obferving with the Nocturna], yon 
find ÚLZ 'Gmrd of the Little Bear to bear NE,, whic.h is od. 
3501, above the Pole s and at the fame Time, by the Forc 
íitaff, find the Altitud e of the North Sur xom. xe- 
quired the Lati tilde of the Place ? 

Fiom the Altitude of the Nonh Star - 42 : 10 
Subftraft its Declinado*! above the Pole - 00 : 35 

Remainder ís the Lati trate reguired - - 41 : 35 Norria 

Bxample %, On the 3 1 ft of DecemUn, ai S5x o T dock la 
tihe Morning, obferving with the Nocturnal, I £nd ¿he 
Guarés or Pvinters of the <?r^f Bear S. W. by S. whidh 
2¿. ^2 m * ^nder the Pole ; and at the fame Time, by thc 
Fore StafF, ñnd the Altitude of the N. Star 45d. 22x11* I de* 
mand the Latitucte of thc Place of Obfervation ? 

D. M, 

To the Altitude of the North Star - - 45 1 22 
Add its Declinación from the Pole under it 02 : 33 



Sum is the Laiitude req-uired - - - - 47 : 55 Norria 

The Defcrtptim and Ufe tf Guntex's Scaie. 
^■HIS Inflrument for its •qaidc mnd eafy Diípatch of 

as 
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as generally to be known in its Ufes as by its Narríe : On 
that Account we íhall firíl give a Defcription thereof^and 
ifren wíth as much Clearnefs and Brevity as poíTible^ íhew 
its manifold .Ufes, 

i* Gunier's Scaie, (fo called f rom Mr. Gunter^ its fí'rft 
Contriver) is "ufualiy madé of Box Wood, commonJy two 
Feet long, and onc Inch and a h al f broad ; which are 
placed the Lines or Seal es of Numbers, Sings ? Tangents, 
c3\r. There are two Sorts s the íóríg qr Hat Gimtcr, and 
the flidíng GunterY On both Sorts are tHe famc Lines 5 
though differently ufed ; the firíl Sort with the CompaíTes* 
the latter by íliding Pletíes; 

2- The Lines generally fét on Gunter*s are e.jght, and 
have their Ñames át the Righr. Hand End thereof, under 
onc another, thus; Sine Rumb, Tang. Rumb, IShimbers 
Sines, Verfed Sínes, Tangents, Meridian. {or Meridional 
Parts) and eqnal Parts. 

3. The Sinc Rumb, and Tang. Rtimb, are both Points of 
the Marineras Compáfs ; the firíl h figured from f íhc Left 
Hand towards the Right, with i, 2, 3, 4, 5, 6. 7 /and 8, at 
whicrr is a Brafs Center Pin ; the latter is figured tji us, j , 2, 
3, and 4, at the faid Center Pin; ánd thence back again 
towards theLeft-Rand with 5, 6, and 7 ; each Poin,t in both 
Lines (where it,can) is fubdmded i rito Malves a*\d Quar- 
ters : Thefe two Lines are only ufed ín Navigatipn. 

4, The next under Tang. Rumb, is the LJne of Num- 
bers figured th us ; Ncar the Left Hand End it bog¿ns.at 1, 
and towards the Rigbt Ha:id is 2, 3, 4, 5, 6/7, 8, q{> then 1 
is the middle, at which is a Brafs Center Pin going ftill 
on 2, 3, 4, 5, 6, 75 8, 9, and to s at the End where is 
another Center Pin: This Line is of general Uíe y and 
requtres the tárgér Account, whereof take thefe three fol- 
íowing Notes for the Line of Numbers. 

Note r . MI the Figures on ibis Line may be taken Jingly 
as they ftand ; $r be imreafed or diminijhed ai Pleafure r 
fo it be in Decuple or ten Fold Froporüon. That is, the 
firíl i may be counted for i s or lOj cr ico* or 1000, &c* 

then 
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then trie* next 2 is or ao, .or 200, or 2000» 

i$c* Again, the firíi: 1 may be rcckoned for r Tenth, or 

1 Hundreth, or for j Thoufandth Part, &c. then the next 
a is 2 Tenths, or 2 Hundredths, or 2 Thouíand Parts, &¿* 
So that if the Firft 1 be efteemcd 1, the mídele 1 15 then 
, 10 ; and two to its Right-hand is then 20, 3 is 30. 4 is 4o É 
and ío at the end is 100. A^ain, if the firft 1 be counted 
10, the next 2 is 20* 3 is 30, and ib on, making the Mid- 
dle 1 now ioo ; the next 2 is 200, 3 is 3Ó0, 4 is^oo* and 
10 at the End is now jooo. 

In like Manner, if the firft 1 be efteerried . for 1 TeiBtb 
Part, the n£xt is 2 Tenths, and the rniddle 1 is iy and 
the next 2 is 2, and 10 at the End ís now 10. Again 5 
if the firft 1 be couri ted for joo íjundredth Part, the next 

2 is 2 Hundred Parts* the Middle í is now 10 Hundred* 
Páfts, or 1 Tenth Part, and the next z ts 2 Tenth Parts ; 
and 10 at the End is now but 1 whole Nurrjber or I niegen 

No re 2, jfs the Figures are increafed or di?ninijhsd i& 
i be ir Valué , fi in like Manner mufi ail the intermedíate Si rafas 
$r Sub&vijions he increafearor decrcafed: That, is, if the firft 
1 (at the left Hand) be counted i r then (on the right 
Hand of it is 2; and each Subdíviílon between them.now 
is one Tenth. Part, and fo all the Way to the Middle 1, 
which now is 10 ; the next 2 is 20. Now the. longer 
Strokes between 1 and 2 are to be counted from i, dius u, 
12, (where is a Brafs Pin) then 13, 14, 15, (íbmethíng 
a longer Stroke than the reft) then i 6, 17, 18, J9, and 20, 
at the Figure 2 : And ail the íhorter Strokes between chora 
longer are now each to be counted for a Tcnth Part ; frotn 
the "Middle 1 to the next 2, now 20 ; from . whence the 
longer Strokes between the Figures are Units, thus 21, 22* 
23, £sf¿\ to 3, which now is 30; and the íhorter Strokes 
between them, each now is 2 Tenth Parts of an ínteger: 
Frorn 3, each íhort Stroke (or little Divifum) is five Tenth 
Parts of an Unit.- 

Agara, 
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1 ( 
Again, íf r at the left Hand he Teru the Figures between 
it and riie middle 1 are common Tens, and the Sub- 
diviíioris {hetwcen each Figure) are Units, and from the 
Middle í to 10 at the End, each Figure is fo many 
Kundreds; and between thefe Figures, each longer Diví- 
fion is 10 and from the Middle 1 to each lefs Divi- 
íion is an Uiiit i and from 2 to 3, each lefs Stroke is two 
XJnits j from the Figure 3 to the End, each íhorter Stroke 
k five Units. 

Some Scales are otherwife fubdivided, which the Reader 
will attend unto* and the n ce ver y eafily afcertain the 
Valué of each Subdivifion, if what is aforementioned be 
duly underliood. 

Note 3, On the Line of Numbers may be counted a 
Number of any Denommation ; whether Meafure, as 
ínches, Feet, Yards, Miles, llagues, &£. or Weights, as 
Hurtdreds, Pounds v O unces, C3V. or Money, as Pounds, 
Shilüngs, Pence, &c* or Time, as Years, tóonths, Days, 
Hours, fcfr. provided always the Integer be divided* or fup- 
pofed to be dívíded decimally, or into Texis. 

5» Next u nder Numbers, is the Line of S in es y beginning 
at the left Hand, and figured thus, 1, 2, 3, ífc, to 10 ; 
then 20, 30, 40, to 90, ending at the righc Hand, 
where is a brafs center Pin. Thefe Figures never change 
their Valué or Denomínation, being here (and ín all other 
Lines under n) called Degrees, 

From the Beginning of this Line to 10 Degrees, each 
Degree is eommonly dívided into 12 Parts, by longer and 
íhorter S trotees, making each 5 Minutes ; from 10 Degrees 
to 20, each fmaller Stroke is 10 Minutes \ from 20 to 
3a Degrees each is fifteen Minutes from t henee to 6b 
Degrees, fome are twenty, but the moft are thifty Minutes j 
and from 6© to 80 Degrees, each Diviíion is a Degree j 
8a and 90 are fo near together, that they admit kut di 
one Stroke between them, which is for 85 Degrees, 

6* Next to the Line of Sínes, is the Line of Verfed 
Sinesy beginning at the right Hand againft 90, (ín the 
SInes) and from thence figured towards the Left- hand ; 



, ) $he Marinas Ccmpafs ReOfified* 1 7 7 

thus, 10, 20, 30, 40, ending at (the left Hand End) 
about 169 Degrees; the Subdivifions are thus, from jo to 
30, each is 2 Degrees ; from tbence to 90, it is fmgle De- 
grees ; from thence to 120, it ís ha3f Degrees; and from 
tbence to the End it is dívided each into 15 Minutes. 

7. XJndtr vtrfed Sines Ís the Lm¿ of Tangente^ beginning 
at the left Hand, as the Sines do \ from thence figured to 
the right Hand thus, 1, 2, 3, &c. to 10 ; and fo on, 20, 
30, 40, and 45 at the right Hand, where is a Httle Brafs 
Center Pin, juft under and even with 90 in the Sines ; from 
thence baclc agaín it is figured, 50, 60, 70, 80, &c* to 
89 ; ending at the Left Hand End, where it began at 1 De- 
grce : The Subdívifums of the Line are the fame of thofe 
of the Sines» 

8. Next to the Line of Tangente, and under it is the 
Line of Meridional Parts y begínning at the right Hand, and 
numbered thus, io, 20, 30, csV. to the Jeft Hand, where 
it ends at 87 Degrees. This Line, wíth the Line of equai 
Parts under it, are ufed together, only in the Mercator's 
Saiting\ the uppermoft Line contains the Degrees of the 
Meridian or Latitude in a Menatorh Chart, and the 
lower is the Equator, and contains the Degrees of Lon- 
gítude, 

9. Thefe eight Lines, thus deferibed, are fet on the 
Siiding Guntsr 7 but not in the fame Order, being fome 
on one Side, and fome on the other : Alfo the Line of 
Nombers, Sines, and Tangen ts, are fet double, that is, 
one on each Side, as the middle Piece ílides * 3 which middle 
Piece is fo contrived, as to ílí p to and fro eafily • to ílide 
out, ánd to be put in, any Side uppermoft, in order to 
range thefe Lines together or againA one anothen, moft 
proper for folving the Queífcions wrought by the Sliding 
Gmur of which, this fhort Defcription may fuffice. 
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L 27j¿' Vfs of Gunter's Sca!e 5 both fihgk and fiid'mg 7 in 
Arithmetic. 

T N" order ta a right Underítanding of the tjís of this 
^ Scale, ít is fiéceUSíy to number well on it ; thatjs, to 
find readüy a Place reprefenting any given Number, Poi nt, 
or Degree 5 fsfr. but chieily on the Line of Numbers, whích 
is as folio ws : 

PROBLEMI. -To find a wbtk Number on the Une 
of Number 

Rulé i.T OOK the fnft Fig iiVe of the given Number 
i among the figured Diviftons. 

2. For the fecond Figure, couiu fo many Tenths, (of 
longer Strokes) from the figured Divifions, tdwards the 
right Hand, as are Unirs in the faíd fecond Figure. 

3, Then for the third Figure, count from the iaít Tenth 
(reprefenting the fecond Figure) fo many leffer Strokes ^or 
Ccntefrns)'as that Figure háth Units. 

. 4, In I.ike Manner, for the fourth- Figure, count from 
the laír Centcím fo many Thoufands (or leífer Strokes) as 
areUnits in it; and fo on, for more Figures., though four 
figures, or THoufan'd^ are as many as can weü be dif- 
cerned on a tw&fooí Gunter. 

5. This done, the Iaít Place is the Point where the 
propounded Number is reprefented. 

Example 1. To find the Point in the Line of Numbcrs 
. that doth reprefent 12. 

Accordíng to the Rule abo ve, I take the Dívifion at the 
Figure 1 (in the Middle of the Line of NumbersJ for the 
firft Figure of 12, the propounded Number; then for 2 
tlie fecond Figure í count 2 Ténths (or longer Strokes ro 
the right Hand) from the fáid Stroke at 1 ^ T and tlrs laft 
ís the Point reprefenting 12, where moft commonly is a 
fmall.Braft Center Pin, being oft in "Ufe. 
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Examph 2. Stippofé the Point reprcfentmg ¿S, on the 
Line of Numb*¿r5 s was ruquired to be found ? 

The firfi: Fígurein thc^Nu^mb'er 22, "being 2, I take the 
' DívifijQfcjjíiíhc FictTP S&ífyí ífeji fiií the fecand figure 
2, I count 2 Tentbs onwards : And that is the Roint repre- 
fentirn^ 22. 

'Example 3* I delire ío know the'Poíírt on the Line tsf 
j± ní m 1 > Y J'í$ u Jpk e f.s £ n at reprefenú 144. 

The firft: Figura being i, I take the Divífion at the 

JMjdd ! : fdr it | thc fecond .Figure being 4, I count 4 
;7'ürii:/o'mvárJ^ and that is 140 j fróm thelicé count 4 

^^^^^^dn^H^^^ 1 ^^ th'ird and laft FigurcY ííW^Iaft 
Place \s the Point repreicnting 14.^ , 

Ex(i?nph } ^ Lct ít he required. to fínd, on the Li.ne of 
N ujn b e r s.3 t h e P o i n t r e p refen ti n g j 7 2 8 . 1 

For the firft Figure T, take. the Middic 1 for the fe- 
eond Figure'.?, count, as befofe óuward, 7 Tenths, and 
Ibaf is i 700 ; Then for 2, the third Figure, count 2 Cen- 
tcfms from the iaít, and it.repreíents 1720 ¡ Laftly, for the 
fourch Figure 8, eftimate 8 Thoufand Farts from the lafL 
Tkis Point iafl- found reprefeiuls 1728 ? .. . 

PROB, lí. To fina a Fr a filen* or hraken Ñktnber* on the 
Line of Numbers. 

np HE : Fraflions to be fouri.d on tbis Line mu ft always be 
Decimals ; thefe, ,1 .01 ,001 ; .2 .02. OD2 } &c. 
that is^, T-d^ roWi ife. f& * t¿w Sgft either oHriches 
Fcet, Yaida, ,Viik's, or tljK, í ike ; aüo in Weight, or Time, 
oran y other Denominación whatfoever. ( , .; |»3¡iqi7[ 

So that all other Fractions muir, be reduced into Deci- 
muís, before they can be fouíid on the Line ofNum-bcrs; 
and being fo reduced, they are exprefíed and foimd upon 
ibis Line as whole Numbers by the Rule in ProbU?n I, and , 
M2 PROB. 
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PROB. III. Ta ferform jMultiplkation by ihe Lint &f 
Numben. 

The RULE is, 

AS i is to the MultipHer, fo ís the Multiplican*! to 
theProdua. 

Npw to work this, or any Froportion on the Gunter y 
this is a general Rule. 

1, Extend the CompafFes from the firft Terra to the 
fecond Term. 

2, That Extent laíd the fame Way from the third 
Term, wiü reach to the fourth Term, orThirig required. 

By the Südmg Gunter thus \ 

i- Set the firft Term counted on the fliding or middle 
Piece, righí againít íhe fecond Term counted on the fixed 
Piece* 

Then feelc the thírd Term, (always on the fame Pieee 
the firft Term was counted upon) and agaínft k on the 
other Part, is the fourth Term, or Thíng required. 

Example i* What is the Produél of 8 multiplied by 4? 

The Analogy or Proportion is this : As 1 is to 4, fo is 
8 to the Product 

Or it is thus : As j is to 8, ío is 4 to the Product. 

: ■ 1 É By the Gunter wkh Compartes, thus ; 

Extend the CompafTes from 1 to 4 ; that Extent laid 
from 8 the {fame Way) reacheth to 32, the Product of 8 
multiplied by 4, 

Or the Extent from 1 to 8, b^ing laid from 4, reacheth 
to 32, the Product as before. 

2. By 
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2, By the SUding Gunttr r thus ; 

Set i at the Beginníng of the middle or fllding Piece f 
rlght againft 4 on the fixed or outfide Píece \ then agairiffc 4 
óii the firft, is $2 on the fecond, the Produft required, 

Or (fet as before) 1 againft 8 ; then againft 4 on the 
firft, is 32 on the fecond, the Fioduñ, as before, 

? Exampk 2« What is the Product of i6,.multiplied by 5 l 

The Proportíon to work it by, is this : As I is to 5, fo 
is 16 to the Produét, 

i* By Gunttr with Compaffes, it is thus ; 

The Extent from 1 to 5 being laid from 16* reacheth 
to 80 the Produét requircd* 

2. By the SUding GunUr thus $ 

Set 1 on the middie Píece, againft: 5 on the outfide Píece* 
then againft 16 on the firft, is 80 on the fecond, the Pro- 
duét as before, 

PROB, IV. Tü ptrfirm Diviftons íy the Une ofNumUrs. 

The Rule or Proporción is thiB j 

AS the Divifor is to 1, fo is the Dividend to the Quo- 
tient. 

Bxamph 1, If the Dividend be 64, and the Divifor 4, 
what is the Quotient ? 

To do this, the Proportíon is : As 4 ís to 1, fo is 64 to 
the Quotient required* 

1. By Gunter wkh CompaíFes, thus j 

The Extent from 4 to 1 (¡aid the fame Way) from 64 
leachetfi to 16* the Quotient required. 

M. 3 2, By 
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j 2, By.the 5//^^ Gunter 7 thus ■ 
Sct 4 on the ou'tfide Piéce, agairift i on the Míddle 
Piece • then againft 64 on the firít, is 16 ori the fccondj 
which is the Quoticnt as bcfore, 

Afelio $ r«n: t u,u,v .;/, < («¿fed iís ) *0 

Example 2. How'often is 144 córitaihed iri 1728 ? 

To do this, the Proportion is thus : As 144. ¡s to r, fe 
is 1728 to the Anfwer, viz> 12, 

I. By Gunter with CompaiTcSj thus 

The Extent frorn 144 to 1/ reacheth froirí '1728 to 12, 
the Quotient and Aníwer required, 

2. By the Slidixg Gunter, thus j 

Set 144 on the outfíde Píece, againft 1 on the rniddle 
Picce ; then againft 1728 on the firft, is 12 on the fecond, 
which ís the QübCi'¿hf ! ás abo ve. 

PROB. V, Ti reduce a Vulgar FraMion U a Decimal hy thi 
Line of Numbers. 

*TP O p^erform this, the Proportion ís thus \ As the Den o- 
A minator of the gíven Fracción is to its Numerator, fo 
is i to the Decimal FracTiion required, 

Exampk* Suppofe 1% be required to reduce | 5 a Vulgar 
Fraftion, i uto a Decimal Fraclíon ? 

Note, A Decimal Fra£t ion hath fbr its Denomina toran 
Uriit, with as many Cyphers as its Numerator hath Places, 
and the Proportion to find the Numerator is thus ; As 4 is 
to 3 3 fo is I to the Numerator ®f the Decimal Fracción re- 
quired, 

i, By Gunter v/nh Compaffes, thus ; 
The Extent 7rorrY 4 or 3 reacheth (the íame Way) 
from 1 to 75, or the Decimal Frañion required. 

2. Bjr 
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2. By the SUding Gunter^ thus 5 
Set 4 qn the outfide Piece, agalníl 3 on the miedle 
Piece; then againíi I on the firft" is 75, or ^, oh: the 
fécond, the Decimal Fraélion required to be fourid : So 
that .,7 5, or ^ is equal in Valué to |. 

PR O B¿ VL Of Continua! Préporthn, or Geoms.tr ic Pjéé- 
greJRon: whkh h unís jwo given Ñumbers^ to find a pL* 
4th t 5th^ &c Number 7 in ¿2 conünual or Qonlinmd Pro- 
fortUn by the Line of Numbers, 

The Analogy by whkh it is effe$ted r is thys y 
A S the firft given Number is to the fccond, fo is the fe* 
*^ cond to the third, and fo is that third to a fourth, and 
that fourth to a Jifth, ÜV. 

Ex ampie* Leí the two Numbers given be 2 and 4, unto 
wfíich Xtii required to find a third, fourth , &e. Propor- 
tionah - v \ v^"'-' ai *í.^wf'€-j r 

For the Performance hereof, the Rule is thus ; 

As 2 is to 4, fo is 4 to a third ; and fo is that third to 
a fourth, fíf. 

i . By Guñter with Com panes, thus- 
The Extent from 2 to 4 reaches from 4 to 8, the third, 
and from 8 to 16, the fourth j and from 16 to 32, the fiftrt 
proporcional Number; and fo on> to as many as you pleaíe : 
£0 that 2, 4, gí 32, &c. are Numbers jri continued 
Geumetnc Proportion as was required. 

2. By the SUding Gunier\ thus 
Set 2 on the middle Piece, to 4 on the "outfide Píece : 
then againft 4 on the firft, is 2 orí the Séébnd;, for the third 
Proportionnl^ and againft 8 on the firft ifr jó on the fe* 
cond, the fourth Proportionai ¿ and in líke maimer againft 
ib is 32, the fifth Proportional, as was required j And fo 
on for more, PROB, 
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PROB. VIL Ofthe Rule üf Thne Dir¿¿f 9 &r thret Num- 
ben being given y tú find a fourtb in a dirttl Prvpürtim by 
the Lint of Numbers. 

The Analogy whereby this is performedj is thus : 

A S the firít Number is to the focond, fo is the third te 
the fburth Number required. 

Exampfc i, If the Diameter of a Circle be 7 ínches, aad 
the Circumference thercof 22, what is the Circumference 
of a Circle, whofe Diameter is r4 Inches ? 

To perform this, the Analogy is thus ¡ as 7 is to 22> fo 

14 to the Circumference required, 

t. By Gtmter with ComparTes* thus % 
The Ex ten t from 7 to 22 (]aid the fame Way) from 14 1 
will ceach to 44, the Circumference of the Circle, whoíc 
Diameter is 14^ which was required. 

2. By the Sliding Gunter, thus ; 
Set y cm the midcile Piece, againft 22 on the outfide 
Piece ; trien againft 14, on the firít, is 44 on the fecond, 
which is the Circumference as above. 

Example 2, If the Circumference of a Circle be 3,14 
©r 3 T Vfej and íes Diameter r, what will the Diameter of 
another Circle be, whofe Circumference is 44? 

The Proportion ís ? as 3 is to f, fo is 44 to the Dia- 
meter required. 

1. By Gunter with CompaíTes, thus ; 
The Extent from to 1, reacheth from 4410 t4 

nearly, the Diameter required, 

2. By the Sliding Gunter , thus j 
Set 3 r l á % on the outíide Píece, right againft 1 on the 
middle Piece ; then againft 44 on the firír, is 14 on the fe- 
cond, which ¡sthe Diameter required* as before. 
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Note, In thc Ruk ofTbree Dire£l y ¡F the thká Number 
be greater than the firft, then will the fourth Number be 
greater than the fecond ; But ¡f thc third Number be jefe 
than the firft, then the fourth will be Jefs than the fecomi 

Example 3. If 30 Acres of Land be worth 25 Pounds a 
Year» how much a Year will 54 Acres be worth ? 

To do thls, or aoy Queftloii ín the fiaft ofThra^ always 
in the Proportion let the firít and third Nuiríbers or Terms 
be of one Kind or Denominaron, and then it is thus : A^ 
30 Acres is to 25 Pounds, fo is 54 Acres to 45 Pounds. 

I> By the Gunter with Companes, thus ; 

The Extent from 30 to 25, reacheth from 54 to 45, ths 
jearly Rent required. 

2. By tbe Sliding Gunter 7 it is thus ; 
Set 30 agaínft 25, then againfl: 54 on the firft, is 45 -oa 
the feeond 5 as before, 

Ey this Time the Reader is, we prefume, fo well %c- 
quaiated in the Way of working a Proportion on the Linc 
of Numbers, with Compartes or wíthout, that it is needleü 
to exprefs it m Words any more, being always tbs femé- 
We íhall therefore for the'future fet down the Proporción» 
leavíog the Manner of its Opersttion to Pra£rJee 4 exoept in 
Cafes wbere the worldng differs from what went befare, 

PROB. VIII, Of the Rute of Prsporthn Inverfi^ *r 
tbne Numhers gtven ío fi?id a faúrth in an Inverfe Prepor- 
tion r or in the backward Rule of Tbr¿i 7 hy tfa Lins $f 
Numberí. 

JN th¡s Rule you muft note, if the third Number be 
greater trian the ñrft, then will the fourth be igf$ ihaa 
fhe fecond* But, 
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2, If the third be lefsthan the firftj tbe fourth is to be 
greater than the fecond, 

. 3. And to refolve Queítions in the backward Rule of 
Three 5 the.Proportion is thus ; 

As the third Number is to the fecond, fo is the jfirft ti© 
the fourth, 

Exampk. If 72 Pío rice rs raab a Trench ¡n 3.8 Hours, m 
how long Time will 54 Pioñeers make itf 

■ By.the Direétions above,, thís is the Proporción : As 54 
Men is to 48 Hours, fo is 72 Men to 64 Hours, the Anfwer 
to t the Queftion, from whenc^ you may coridade chat 54 
Men will perform as much in 64 Hours, as y 2 Men in 
^48 Hours. 

PRGB. IX. Of Duplícate Proportion, or thrzc Numhers 
being given y to find a fourth in a Duplícate Proportion ¿y the 
Line of Numbers. 

*TVHIS Rule is chiefly ufed in Proportion of Lines to 
Superficies, &c, wherein the firíl and fecond Tcrms 
are to be of one Kind or Dcnornination. 

Example t* If the Di am éter of a C i re le be r, and irs 
Area or. Contento. 78539, what is the Contcnt of a Chele 
whofe Diametei is 14 ? 

To perform thís, the ñrft and fecond Terms, (by the 
Note abo ve) ai=e to be Lines ; that is, the Diarneters gíven, 
and then the Proportion is thus: As 1 is to 14; fo is 
0*785 to a fourth ; and fo ís that fouríh to the Content re- 
guired* ; 

I, By Gunter wifch Compares, thus \ 
The Extent from 1 to 14 reacheth from 0.785 to n ; 
and thé famc Extent laid the fame Way from 1 1 reacheth 
to i *¿4j the Content rfiquired* 

2, By 
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2. By the SHjwg Gttnter, it is thus; 

- Bring i on the middle Píece ríght agaínft Ú ón the 
outfide Piece; thcn againít 0,785 on the ftrft, is ir on 
the feeond ; and againft 11 on the fiíífc/' is 154 on the fe- 
eond, the Content as before, 

Exwnph 2. If the Diameter of a Gírele be 7, and its Arca 
38.5 what is the Area of a Gírele whofe Diameter Is 12 ? 
Anjwsr mj, For, 

As 7 ís to 12, fo is 38,5 to6ó ; and fo ís 66 to 113, the 
Area required. 

\\'Emmpk%. If the Diameter of a Gírele be 1, and its 
Área 0.785, wBat is the píamete* of a Gírele whofe Are* 
is' 154 ? Anfmer* 14 is its Diameter, 

In this, the Proportíon ís aSuperfices to a Line,which is 
thus : As Area 0.785 ís to Area 154, fo is the Square of 
tbe Diameter r, to the Square of the D i ame ter required * 

i, By Gunter with the CompaíTes, it is thus i 

The Ex ten t from 0.785 to 154 reaeheth from 1 to 196, 
the Square of the Diameter required. 

Then divide the Space between 1 (always the Middle 1) 
if the Number of Places he odd, but if even, the firít 1 J 
and 196 into two equal Parts 3 the Foot of the Compafíes 
¡n the Middle refteth at 14,' the Diameter , of the Giróle, 
whofe Area is 154. : 

2, By the Sllding GunUr^ it is thus 5 

Set 0.785 agaicift 154, and ^ai-nít 1 on the firír, Is ig6, 
on the feeond ; then fin d the Middle between 1 and 196, 
which is at 14, the Diameter as before, 

Examph 4- The Diameter of a Gírele being t, and its 
Area 0.785, what íh the Diameter] of a- Cítele whofe Area 
is I J 3 ? Anjwp' 7 \2 is the Diameter required, 

For as 0.785 is to 1Í3: fo is i'tó 144; the Middle be- 
tween it and i, is to 12, the Diameter required, 

PROB. 
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PRO B. X< Of Trípikats Preportion, er three Numben 
betng gtvstty t& find a fourib in a Triplícate Proportkn hy the 
Lint üf Numbers, 

np H I S Problem eoneerneth the Proportion of Lines ta 
^ Solids, and the contrary j in which always malee the 
firft and fecond Term to be of one Denominarían, 

Example i. If an Iron Bullet weigh g Pounds, and it3 
Diameter be 4 Inches, what U the Weight of another Iron 
Bullet, whofe Diameter is 6 Inches. 

To perform thís, the firft and fecond Terms ate to be 
Lines, that is, the given Dlameters; and then the Propor- 
tion is thus : 

As 4 is to 6» fo is 9 to 13.5 ; and fo is 13.5 to 20.2 : 
and fo is 20.2 to 30 3 ; that is, 30 Pounds and 3 Tenthfi 
qí a Pound, whtch is che Weigh t required, 

Tbatis, i. By Guntcr with CompaíTes, thus; 

The Extent from 4 to 6 being laid three Times from 9, 
WiII reach to 30 Pounds 3 Tenths, the Weight required, 

And 3 2. By the Sliding Gunter 3 k is thus 1 

Set 4 againft 6, and againft 9 on the firft is 13,5 on the 
fecond \ then againft 13.5 on the firft, is 20*2 on the fe- 
cond ; and againft 20.2 on the firft, i s 30.3 on the fecond, 
that is 30 Pounds 3 Tenths, as before* 

Example 2. Ifanlron Bullet 1 Inch Diameter» weigh 
Pounds 0.1406 Parts , what is the Weight of another whofe 
Diameter is 4 Inches, it being of the fame Metal ? Anfwer, 
9 PcHmds* Por, 

As r is to 4, fo Is O- 1406 to 0,562 ; and fo ¡s 0,562 to 
3*25 ; and. fo is %,%S t0 9 Poundsj the Weight required, 

Mxampte 
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Exampfe 3. If a Gun 6 Inches Bore require ir Pounds 
of Pówder* how much will ferve a Gun 4 Inches Boreí 
Anfwer, Pounds 3, 25 Parts. 

For, As 6 is to 4, ib is 11 to 7*3; -and fo ¡s 7.3 ta 
4.88; and ib is 4.88 to 3.25 ; which ís Pounds 3.25 Parts 
of a Pound, or Pounds 3J oí Powder. 

Exampfe 4, If an Iron Rullet 1 l,neh Diameter weigh 
Pounds 0.1406 Parts, what íhall the Diameter of that be, 
. which weigheth 9 Pounds of the fame Metal t Anfwer, 

For ít is thus : As 0.1406 is to g, fo is I to 64, the 
Cube of the Diameter required j then divide the Space bc- 
tween 1 and 64 into 3 equal Parts, afrd the Foot of the 
CompaíTes in the íirít | Part from 1 reacbing to 4, the Di- 
ameter of the Iion Shot weighing 9 Pounds. 

IL The Ufe of the Lint of Numbers* commünly calfedGun- 
ter's Line> in meafuring Superficies, as Board, Giafs f 
Land, &c. 

PR OB. I. The Length and Br§adtbofan$ Square^ &r L$ng- 
jquare y Superficies be'mg given, ta Jind tbe Area &r Contení 
thereüf 

^THE Proportion is this; As 1 ís to the Breadth, fo is 
the Length to the Contení. 

Exampie r. A Plañe Superficies , as a Board or Plank, 
being given to be rneafured, the Breadth thereof is 15 
Inches, and hs Length 61 luches j what is the Conten t of 
it ? Anfwer, 915 Inches, 

For> as 1 is to 15, fo is 61 to 915 Inches, the Content 
required* 

Nofe^ Such as the Bread th and Length are, fqch ís the 
Contení; fo that if the Bíeadth and Length be Feet, the 
Contení íe Feet ; if Perches, then Perches, ísfa . 

Ettample 
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ExampU 2. A Piece of Wainfcot Ín< Form oí a long 
Square, whófe Length is Feet' 15,5 Parts, andi íreadth 
Fcet 2*25 Parts \ wríat is tne Cbhfeeiit ? Jlnfwer, Feet 34.87 
Part?. For as 1 ¡s to 2*25 ib is 15.5^0 34.87; that is, 
Fe^L.34 and 87 Parts is thc Contení. 

PRO B, II» *fhe Ereaáth and Length of a Superficies (ef&g 
given Í7i qw Rind af Meáfure^ to find íbe Contení íherecf zn 
> Gnathcr Kind of Aíeajure. 

*~pO do this the Proportion is thus : As thc Numbcr con- 
^ rainéd in the Arca of Ünity in thc required Kínd of 
Meant e, is to thc Brgaá|hj. ib is. the Length to the Con- 
tení deílred, á,^.^ X^fíi tí Jo Ai? UíO 

: É$amp¡é 3. A'Plánk or Board 1 <; Inches bror ? d, 6j Inch- 
cs fon'gy I demand tlk Cpnterlt oí it in Feet r Anfwer^ Ffíet 
6*35 Parts of a Fbot, For yon muíí note ih a Foot Super- 
ficial, or a Square Foot, is .144. íq Liare inche.^ aqd¿thé||- 
fore the Proportion is thus : As 144 ís to 15 I nchgsfr, fo 
is 61 Ihches to Feet 6,35 Parts of a Foot, the Contení. 

Exampk ^ A Piece oí Land in Form of a Long &^uar l e > 
whofe Brcadth ís 30 Perches, Length i& j Perches : ,What 
is tíie Contcnt in Acres ? Anfw&r^ Acres 34:31 Parts^ 

Note^ i(?g Perches h an, A ere, and the Proportion q thus: 
Ás 160 Perches is to 30 Perches, ib is 183 Perches i o 
Acres 34.43 Parts of an Acre, the Contení iM the Piece of 

Exampíe^ A Piece of pajnting in Form of a Long 
Square, whofe Bread til in'Fcéc is 3.5, and its Length 21 
Feet, how many Square. Yards is the Contcnt ? /tnfwr¡ 
"Yards 8.16 Parts of aM^ 

*g$\¿ ¿t*á$¿fJte?. &hfM% sAíig <fm2 

Afcte,. 9 Feet ís a Square Yard, and the Proportion ís 

As 9 is to 3.5 Feet, fo ¡5 21 Feet to Yards 8/16 Parts of 
Yard, the Contení. PRO B-. 
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PROB. III. the Breadth of a Superficies beitig given tú one 
Kind of Mea jure ^ and thé 'Lenglh th amíher \ to find itié: 
CQ?lient in the gr^aier Meaj^re* 

TO do this, the Proportion is tbus : As ío many of the 
lefTer Kind of the given Meafure, as is equal to the 
Length of one of the required [vleauire, Is to the given 
leffer Meafure, fe is the given greater Meafure, tothe Con- 
tent in the Meafure requircd. 

Éxampk 6. Admit there be a Board of 10 Inches broad, 
and 20 Feet long, I demand the Con ten t in Feet ? Anfwer¡ 
Feet 16. ó Tenths of a Foot. 

For the Proportion ís thus: As 12 is to jo Inches, ib, 
is 20 Feet to 16.6 Tenths. 

Exampie 7. If a Board or PEarjk be 15 Inches broad, and 
27 Feet long, what is the Content of it in Feet ? Anfiwer^ 
Feet 33.75 Parts of a Foot, or 33J Feet, For as 12 is to 
1 5 Inches, fo is^ 2 7 Feet to ,3 3 , 7 5 Parts . 

Exampk 8. A Board 7I Inches broad \ and 29 | Feet 
íong, what is the Conten t in Feet? Anfwer^ Feet 18.28. 
For, it is as 12 is to 7 T a s fo is 29 to Feet 18.28 

Parts. 

Exampk g.*A Piece of Larid ifi Form of a long Square, 
whofe Bread tb is 30 Perches, and Length in Chaiiis 15*25 
Links (meafured by a Chain of 4 Perches in \oo LinksX 
I demand the Contení thereof ¡h Acres ? Ahfvj$t\ Acres 
1 1.44. For it ís, As 40 is to 30 Perches^ fo is Chains 
15,25 to Acres 11,44 Parts of an Acre. 

PROB. IV, The Breadth of a Superficies being given tú 
find bww much in Length mi tí mak¿ a Foot y a Tard y a Percha 
or an Jen, &c. 

npO do this, take th is general Rule; As the Breadth ís 
to a Foot, a Yard, tít, fo is a Foot, a Yard, &c f to 
that Length whích wül malee a Foot, a Yard, EsV. 

Exampk 
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Bxamph 10. If a Board be Inches broad, how much 
in Length will make a Foot íquare ? Anfwer, luches 19.2 
Tenths of an Inch. 

For the Propordon is thus : As 7.5 is to 12, ib ¡5 12 ta 
Inches 19.2 Tenths in Length, whích will make a Foot, 

Example ii, A Flank is 30 Inches broad, how much in 
Length will make a Foot ? Anfwer, Inches 4,8 Tenths in 
of an Inch. 

For as 30 Inches is to 12, fo is 12 luches to 4,8 Tenths 
in Length to make a Foot, 

Exwnple 12. A Pane of Glafs belng in Ereadth Feet 
2*5 Tenths, how much in Length will make a Foot - ? An- 
fwcr, 4 Tenths of a Foot, For it is thus 5 

As 2.5 ís to 1 Foot, fo is 1 Foot to 0.4 Tenths of a 
Foot in Length to make a Foot, 

Bxúmpk 13* A Plece of Mattíng being 27 Inches broad 
how much in Length will make & Yaru fquare ? Anfwer 
48 Inches, or 4 Feet, For it is thus ; 

As 27 Inches is to 30 Inches, fo ís 36 Inches 1048 
Inches : But if the Breadth be given in Feet, that is, if for 
27 loches it be 2| Feet, or 2.25 Feet, then it is thus; 

As 2.25 is to 3 Feet 3 fo is 3 Feet to 4 Feet in Length, 
to make a Yard fquare. 

PROB. V, The Dtameier of a Circle being gtven y te jind 
ths Giriumfertnce+ 

THE Anaíogy or Proportíon is thus : As 1 is to 3. 142 
fo is the Diameter to irs Circumference» 
Exmtple 14. If the Dbmetei of a Gírele be 15 Inches, 
what is the Circumfemice of it ? Anfwer, Inches 47.13 
Parts of an Inch. \ 

Forjas 1 is to 3.142, lo is 15 Inches to Inches 47.13 
Pares, the Circumference required. 

PROB. 
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PROEi VI - The Circumfereñee ¿fia Gírele behig groen , U 
find its Didmeier* 

*TP H E Proportion is this : As 3.141 is to 1, fo is the 
^ Circumference £0 its Diameter. 

Example 15. The Circumference oí a Circle beirig 44 
Feet, what ís the Diameter thereof ? Anfwer Feet 14, for 
ií ís, 

As 1,142 is to 1, fo is 44 Feetj to Feet 14 the Diameter. 

PROB, VIL The Diameter of a Gírele being giyeñ¡ to find 
its Ana, or fuperfiáal Contení* 

The Proportion is thus : 

A S 1 is to the Diameter, fo ís O-7854 to a fourth Num- 
ber, and fo is that fourth Number to the fuperficial 
Contení required. 

Example ió. The Diameter of a Gírele being 15 Iiiches, 
what is the Contení of it ? Anfwer, laches 176.7 Parts, 

For it is, as 1 to 15, fo is 0.7854 to 11.78 ^ and fo is 11.78 
to 176-7 the fuperficial Con tent required, 

PROB, VIII. The Cirmmferenee of a Gire le being given^ 
to find ihe fuperficial Content of it, 

The Proportion isthis ; 

A S 1 is to the Circumference, fo is 0.07958 tó a fourth 
Number, and fo ís that foiirth Number to the fuperfiv 
cial Content required, 

Example 17. If the Circumference of a Circle be 44 lu- 
ches, what is the Content ? Anfwer , Inches 154*06 Part pf 
an Inch, For it ís, 

As 1 is to 44, fo is 0,7958 103,5 $ and foís 3,5 to Inches 
1 54.06* the Content required, 

N m-The 



*íhe Marinas Gpmpafs Re&ified* 



IIL the Ufe üf the Line ofNumberj, in filid Meafure^ fmh 
as Timber^ Sísne^ Gauging, 

PROB. L T¡¡>¿ Side óf a Square Süíid betng givm m lnchss f 
U Jind how much in Length will make a Ewi Salid* 

^T 1 HE Proportion is thus : As the gíven Side is to 12, 
A fo is la to a fourth Number ; and fo is that fourth 
Number to the Le_ngth required to malee a Fpot Sol id. 

Examph i* A fquare Piece of Timber pr Stone, whole 
Bread th and Depth are each 8 luches j how much in Leng.ch 
uvill make a Foot Sol id ? Jlnfwer, 27 Inches s or 2 Feet 3 
luches: For it is, as 8 is to J2, fq ís 12 to 18; and 
fo is 18 to £7 Tuches in Length, to make a Foot, 

Mxample 2* A fquare Piece pf Timber or 8 tone, whofe 
Side is 2 Feet or 24 laches ; how much in Length will 
make a Foot? Anfmer, 3 Inches. For it is, as 24 is to 
12, fo is 12 to 6 ; and fo is 6 to 3 Inches in Length, 
tomake a Foot Solid. 

P R O B, II. The Sidé of a Square Solid given in Foot Mea* 
fute, (ihat is y the Decimal FoQt y or a Foot divided into 
too equal Parts) tú Jind hsvj much ín Length zvUI méh 
úFeút&tid* 

*TpHE Proportion is thus : As the given Side is to 1, 
* fó is 1 to a fourth Number > and fo is that fourth 
ííumber to the Length required to make a Foot Solid. 

Examph 3. A fquare Piece of Timber whofe Side is 
Feet i¿2 Parts ; how much in Length w.íil make a Foot 
Solid? AnfwiTy 0,432 Parts of a Foot For it is as 1*52 
is to 1, fo 15 1 to Q«ój8 i and fo is 0,658 to' 0.432 Parts 
ofaFcot. 



P R O B, 
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PROB, III. The Breadth and Depth ofa Selid^ whofe two 
Ends are equaí Ung Squares^ (viz. Reclangíes) being gwen 
tn Inches, or in Fnot Meafure ; ta find hoW inuch in Length 
wiil make á Foot Solid. 

THE Pioportiori for Iridies is thiss : As 12 is to the 
^ Bread th> ib ís the Depth to a fourth Number : 
Trien, 

As that fourth Number is to 12, fo is 12 to the Length 
¡u Inches to make a Foot ^olíd, 

2. The Proportion for Foot -Meafure h thus : As 1 is to 
the Breadth, fo is the Depth toa founh Number 5 and then, 
as that fourth Number is "to 1 , fo is 1 to the Length in Foot- 
Meafure, to make a Foot Solid, 

, Exampie 4. A Piece of Tlmber or Stone, whofe Breadth 
is 11, and Depth 19 Inches; how much in Length wíll 
make a Foot í Anfwer^ Inches 8-27 Parts, For it is as 12 
is to ir 3 fo is 19 to 17.4: And then %, as 17.4 is to 
12, fo is to 12 to Inches 8,27 Parts ¡n Length s to make a 
Foot Solid» 

Exaniple 5. A Piece of Timber, ¡n Breadth Feet 0.75 
Parts, and Depth Foot 1,25 Parts j how much in Length 
will make a Foot Solid ? Anfwer^ Foot 1.06 Parts. For 
rt js, as 1 is to 0.75, fo is 1,25 to 0.94: Then fay, as 
G.94 is to 1, fo is i to Foot j;o6 Parts in Length, to raak« 
a Foot Solid, 

PROB, IV. The Slde &f a Square Ssíid 9 and iís Length 
being given, to find the Contení, 

it HEN the Side is given in Inches, and Length in 
vv Feet, the Proportion is thus \ As 12 1$ to the given 
Side, fo is the Length to a fourth Number ; ztiiíó is that 
fourth Number to the Contení in Feet, 

Na su Wheji 
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When the Side and Length are both given in Foot- 
Meafure, the Proportion is thus* As 1 is to be given 
Side ; fo is the Length to a fourth Number \ and fo is that 
fourth Number to the Contení rcquíred. 

Example 6* A Square Piece of Timber s whofe Side is 
9 Inches, and Length 35 Feet \ how many Feet af Tím- 
ber are in it ? Anfwer^ ]peet 19,68 Parts, For- it is, 

As 12 is to'§, fo is 35 to 26*25 » ' an ¿ 26.25 to Feet 
19.68 Parts, the Conten t requi red, 

v Example 7. A Pirce of Tímber 16 Inches fquare 5 and 
28 Feet longj how much fs the Conté nt ? Anfwer 50 Feet, 
For ít * IV; as 12 is to 16, fo is 28 to 37.3, and fo is 
37.3 to 49.8 Feet, the Contení of the Piece of Timben 

Examph 8, A Stone, Feet 2.75 Parts Square, and Feet 
7.50 Parts Jong, how much is the Content ? Anfwsr Feet 
56.72 Parts. 

For it is, as i ís to 2 75, fo is 7.50 to 20.6 ; and fo ¡S 
20,6 to Feer 56*72 Parts, the Content required. 

P R O B, V, The Lenghth^ Breadth, and Depth üfü Square 
Súitd being given ¡ to find the Salid Content* 

ijF tbc Breadth and Depth be given in Inches, and che 
■ * Length in Feet, the Proportion- is thus : As 12 is 
to the Breatíth, fo is the Depth to a fourth Number. Then 
f ay, As T2 ís to that fourth Number, fo ís the Length in 
Feet to the Content ín Feet, 

2, When the Length, Breadth and Depth are all given Ín 
Foot-Meafure, then the Proportion is thus : As 1 is £0 the 
Breadth, fo ís the Dcptb to a fourth Number : And then 
again fay, .As 1 is to that fourth Number-* fo is the Length 
to the Content in Feet. 

Examph 9. If a fquare Piece of Tímber be ín Breadth 
39., Inches, Depth ti Inches, and 20 Feet lóng \ how 
"much is the Solid Content? Anfwer y Feet 29.03 Parts. 

For it is thus : As \%¡ is to 19; Ibis 11 , 174 Then 

fay, - 
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fay, as 12 ¡s to 174 fo is 20 to Feet 29.03 Parts the Con- 
tení requircd, 

Example io, A 13 tone 20 laches broad, 13 loches deep, 

and Feet 15! or 15 tÍ4 Feet in Length 5 How much is the 
Content ? Anfwer y Feet 27.5. 

For it is 5 as 12, is te 20 1 fo ís 13, 1$ 21-67 : And then as , 

Content. 

Example 11, A fquaie Piece of Timber, Feet 1.25 broad, 
Feet 0.56 deep, and 36 Feet long j how much is the Con- 
tent ? Anfwer^ Feet 25.20 Parts, or 25 fg^ Feet, For itis, 

As 1, is to t;25 ; fo is 0.56, to 0.7 ; and then fay, as 1 is 
top,7; fois 36 to Feet 25.2 T en ths, the Content required. 

PROB, VI, The Diameter ofa Cyllndtr bting given¡ túfind 

how much in length ivillmake a Fm Solid. 
I. T F the Diameter be gíven in Inches, the Proportion is 
thus ; As the given Diameter is to 13-531; fo is 12 to 
a fourth Number \ and fo is thafc fourth Number to the 
Length requíred to make a Foot Solid. 

2. When the Diaamcter is gíven i n Foot Meafure, the 
Proportion is thus : As the given Diameter is to 1.128 ; fo 
is 1 to a fourth Number, and fo is that fourth Number to 
the Length, which will make a Foot Solid, 

Exampie 12, A round Piece of Timber, or Stone, being 
15 Inches Diameter; how much in Length will make a 
Foot Solid ? Jnfwer^ Inches 9,76 Parts of an Inch. For 
it ís, 

As 15 ís to 13*53 [ \ f° * s 12 tD 10-82, and fo is 10.82 to 
Inches 9,76 Parts, or g T g# Inches ; But fuppoíing the Dia- 
meter of the fame to be taken in Foot Mea fu re, then the 
Queflion is Foot 1.25 Parts j and how much will make a 
Foot Solid ? Anfwer y Foot 0,81 Parts of a Foot* 

For it is thus ; As x-25, is to 1.28 \ fo is 1 to 0.902 ; 
and fo is 0*902, to Foot 0.8 15 Parts, or Foot to make 
a Solid Foot, 

N3 PB.O-B 
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P R O B. VII. The Qtrcumf ¿vence of a Cylinder lemggiven^ 
ta find hüw much in Length wili make a Fvat Salid, 

J> ^ ^ t ^ ie Circumfercnce is gtven in Incbes,. the 
Proportíon ís, 

As trre Círcumfereiítfe ¡s to 42.54, fo is 12 to a fourth 
Number, and fo is that fourth Number to thc Length re- 
required to make a Foot Sulrd. 

2. But if thc Circumference be given ¡n Foot Meafure, . 
tften the Proportíon is f 

As the Circurnícrence is to 3-545, fo is 1 toa fourth 
Number; and fo'is Chat fourth Number to the Length, 
to make a Foot Solid. 

Bxamph 3, If a round Stone or Tree, be 44 loches about, 
how much in Length wíll make a Foot \ dnfwer y Inchcs 
1 1-22 Parts. For it ís, 

As 44 is to 42.54, fo Ís 12 to 11 .6 \ and fo is 11,6 to 
Inches 11.22 Parts of an Inch, or rii luches. 

But fuppofe the fame was meafured by Foot- Meafure. 
and the Circumference found to be Feet 3.67, Parts, how 
much U\ Length will make a Foot ? Jnfwer^ Foot 0,933 
Parts, or T f-c4* For it is thus ; 

As 3.67, is to 3-545 j fo is r, to 0.966 ; and fo is 0*966 
to Foot 0,933 Parts, or Foot. 

P ROB, VIII, The biameter and Length of a Cylmder heing 
given, ta find the Salid Content. 

1* VJCT H E N thc Diameter Ís given in Inches, and 
■ * Length in Feet, the Proportíon is thus ; 
As r 3*531 U to the Diameter, fo is the Length to a 

fourth Number; and fo is that fourth Number to the Solid 

Contení in Feet. 

2, If the Diameter and Length are both given in Foot- 

'Méafure, then the Proporción is thus $ 

Courfc 
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As i* 128 is to the Diameter, fo is the Length to a fourth 
Number; and fo is tbat fourth Number to the Conterit 
rcquired, 

ÉxampU 14. A round Piece of Timber 10 Tnches thr/o' 
aríí! 30 Fsfcí long 3 how many Feet of Timber are in it ? 
Anfwer^ Feet 16,38 Par tsf Fox it is r as 13.531 is to 10, 
fo is 30> to 22.16 ; and fo is 22,16, to Feet 16.38 Parts of 
a Foot, or 16 Feet. 

But fuppofe the fame Piece is meaíured by Foot Meafure; 
tlven it is Feet to 0.83 Parts through, and the Work is thus : 

As 1,128 is.ío 83, or 0*83, fo is 30 to 22,16 ; and fo is 
22, 16 to Feet 16.38 Parts, or 1 6 T f| Feet as before. 

PROB, IX, Thñ Circumference- and Length üf a Cylinder 9 
being given^ to find the Sol'td Contenta 

I. [F the Circumferencebegiveri minches, and the Length 

* in Feet, the Proportion is thus : As 42,54 is to the 
CtrCümference,To is the Length to a fourth Number ; and 
fo is tbat fourth Number to the Solid Content in Feet. 

& When the Circumference and Length are both given 
in Foot-Meafure, if the firft Térro be made 3*545 (inftead 
of 42^54) the former Words will ferve. 

Exampie 15, A round Stone or Tree, being 30 loches 
about, and 25'Feet íong, how many Feet Solid are in it ? 
Jnftuer^ Feet 12,43 P arts * For it is thus: As 42*54 is to 
30, fo is 25 to 17*63 ; and fo is 17, 63 to Feet 12. 43 Parts 
or Í20a Feet, 

Ñow the Compafs about being taken in Foot-Meafure is 
Feet 2*50 Parts, and the Proportion is, as 3 545 is to 2.50, 
fo is 25 to 17,63; and fo ís 17,63 to Feet 12.43 Parts, 
or 124^ Feet as abo ve, 

. Note 9 When Timber Tapera, tbat is» bigger at "eme End 
than at the other, it is ufuai to take the Breadth and Dépth 
in the Middle of its Length, and by them to meafure the 
Píeces as if b oth Ends were of a Bignrfs*- 

N 4 Not 
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Note 2. The Proportíons for Foot gafares are tbe fame 
when all tbe Dimenfions are taken in Inches j only the So- 
lid Conten t founel is luches. 

Note 3, The Sol Id Contení: in Inches dívided by 1728* 
the Quotient is Fcct \ bút if divided by 282 5 or 231, the 
flrfr. is Beer 7 the latter Wine Gallons ; and how to di- 
vide by the Llne of Numbers was fhewn in Problem IV. of 
the íirft Ufes of the Gunter, in Page 181. 

PROB, X, Tbe Díameter of a Cajk ai tbe Head and Bung¡ 
and alfo in Lengih hang givem in Inches , to find its Contení 
tn Galtons 5 Beer\ ar ffline* 

The Rule ís thus : 

i* A S 1 ís to 0.7^ fo Ís the Differcncc oí" the Rung and 
Head Diametcr> to a fourth Number, which being 
addcd to the Head Diameter, the Sum is a mean Diamete]-, 
reducing the Gafk to a Cylinder. Then fay ; 

2. As the Gage Point (which for Beer or Ale ¡s 18,95, 
but for Wine 17,15) is to tbe mean Diameter, fo ís the 
Length, to a fourth N.umber ; and ib is this fourth Number s 
to the Contentin Gallons required, 

Exomfle. 16, Suppofc a Cafk %vhofe Length is 40 \ 

t-u rv _ *. ,u X Bung 28 ilnch* 

he Diameter at the { He*d 20 j 

What is its Contentin Gallons, Beer, or Wine? 

J7ifwer y 73 Gallons Beer, and Wine Gallons 89. 1 Tenth, 
ííung Diameter - -- -- -- - 28 Inches 

Head Diameter - . — - - - - - 20 Inches 



Their Difference - _ - ^ — - - 8 luches 

Then as r, is to 0*7 ; fo is 8, to 5.6 ; which added to 
20, the Head Díameter 3 malees 25.6 for the mean Diame- 
ter : Then (ajií 



As 
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i. By Gunter with CompaíTes, thus j 

1. The Extent from t to 0.7 will reach the fame Way 
from 8 to 5.61 which being added to 20; the Head Día- 
meter, malee 25,6 from the mean Diameter i Then 

2. The Extent from 18.95 (the Gauge Point of Beer) 
to 25.6 will reach from 40, to 54; and-that Extent turnfed 
over again reaches to 73, the Contení in Beer Gallóos. 

In like Mannér the Extent from 17.15 (the Gauge Point 
of Wine} to 25.6, being lald twícefrom 40, will reach to 
89.12 the Wine Gallóos. 

2* By the Siiding Gunter, thus ; 

1. Set iagainfto,7, and againíl 8 on the Firíl, is "5.6 
©n the Second ; which added to 20 (the Head Diameter) 
maltes 25.6 for the. mean Diameter : Then 

2. Set 18,95 (the Gauge Point for Beer) on the Firít, 
againíl 25.6 on the Second ; then againft 54 on the Fní\ 7 
is 73 on the Second 5 the Content in Beer Gallón?. 

A!fo 3 if you íet the Gauge Point for Wine 17. 15 again 
the mean Diameter 25.6, then againft the Lengthofthe 
Caík 40 on the Firft, you will find 59*71 on the Second ; 
and agaínít 59.71 on the Firft, will be had on the Second 
89.12 the Content in Wine Gallons, 

PROS, Xí. The.Lmgtb ofa Sbip's Ked and Breadíh at 
the Beam being givm to find her Tonage. 

JT is the Pra&ice of Shipwrights about London, to 
multiply the Length of the Keel, and Breadth and Half 
Breackh at the Beam 5 into ohe another, and to divide the 
laft Product by 94, whofe Quotient they countfor the Ship's 
Tonage ; from whence I frame the folio wing PropOrtions 
to be wrought by the Line of Numbers, 

i, As 
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1. As 188 is to the Breadth, ío is the Breadth to a fourth 
Number : Then fay, 

2. As i is to that fourth Number, fo is the Length to the 
Tonage requ i red. 

Examph 17. Suppofe a Sbip 72 Feet by Che Keel 3 and 24 
Feet by the Beam ; í dcmand her Tonage ? Anfwér^ Toiis 
220,6 Tenths neareft. See the foiloiving Work ; 
As 188 is to 24, fo is 24 to 3 06, and then, 
As 1 is to 3.06, fo is 72 to Tons 220.6 Tenths. 

i , By Gunter wlth Compaífes, thus j 

1. The Extent from the gíven Number 1 88, to the 

Breadth of the Bcam 24, wilí'reach from (the faid Breadth) 

24103.06, Then, 
The Extent from x to 3 06, will reach from the Length 

of the Keel 72, to the 1 ons 220,3 Tetnhs, the Tonage 

required, 

Or more briefly írhus : The Extent from 13,71 (which is 
the Square Root of the given Number 1B8) to the Breadth 
of the Beam 24, being turned over twice from the Length 
of the Keel 72, feacheth to Tons 220.3 as beforc. 

2. By the Sliding Gunier y thus ; 

1. Set the given Number 188, againít the Breadth of the 
Shíp 24, then againíl the faid Breadth 24 on the firft is 3,06 
on the fecond : Then, 

2* Set 1 againft 3,06, and agaínft the Length of the 
Keel 72 on the firft, is Tóns 220.3 Tenths on the fecond, 
as before, 

PROB, XII, Tú find the Tsnkgi cf a Bcjc, Bak or Cafi f 
baving ifs Lengthy Breadth and Defith given. 

The R U L E ts thís, 

U A S 66 is to the Breadth, ib is the Üepth to a fourth 
" Number: Then, 

2. As 1 is to thát fourth Number 5 fo is the Length to its 
Tonage required* 

Exampk 
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ExampJe 18. A Cafe or Bale beírig 6 Feet broad, 4 Feet 
deep, and 10 Feet long, I demand its Tonage ? Anjwir^ 
Tons 3,60 Parts, For it is thus 5 

1. By Gunter's Scah with Compaües. 

i> The Extent (rom the gi ven Number 66 to the Bread th 
6, reacheth from the Depth 4 to 0.363; Then v 

2. The Extent from i £0 the laftfound Number 0.363, 
being laid from the Length io 5 reacheth to 3*635 that is 
3 Tons, and 63 Parts of roo, or T ^§ Tons. 

By the Síiding Gunter r thus - 

r, Set the given Number 66, againft the Breadth of the 
Bale or Cafe ó ; then againft the Depth of ít 4 on the firft, 
you will find 0*363 on the fecond, a fourth proportional 
Number : Then, 

2* Set 1 againft the faid Proportional Number Q.363, 
and againft the^Length of the Bale or Cafe 10 on the firft, 
will be found on the fecond, 3.63, or 3 thé Tonage of 
the Bale or Cafe propofed. 

Note\ That 66 Feet is the Conteht of a Cafe that will 
ínclofe two EngHjh Butts, but the Cantluigs of them are 
fcetter than a third Part ; therefore allowing 26 Feet for the 
Cantlings, the remaining 40 Feet are counced 1 Ton. And 
the Etule is, 

j , By the GuxUr withCompaíIes, for the aforefaid Examp* 

1. The Extent from the given Number 40, tb the Breadth 
of the Cafe or Bale 6 3 will reach from the Depth 4 to 0.6, a 
fourth Proportional Number : Then, 

2. The Extent from 1, to the faid fourth Number 0.6, 
wül reach the farne Way, from the Length io, to 6 Tons, 
the Content of the Cafe or Bale required. 

2, By the Bllding Guníer^ thus ; 

1, Set the gíven Number 40, againft the Breadth of the 
Bale or Café 6, then againft the Depth of it 4, on the firftj is 
0.6 on the 5econd 3 a fourth Proportional Number :. Then, 

2. Set 1 againft the faid Proportional Number o.6 3 and 
againft the Leiígth'of the Bale or Cafe 10 pn the Firft, 

yon 



204 



The Marineas Compafs Reffiijied, 



yon will find on the Second 6, the Tonage of the Bale or 
Cafe propofed, 

PBOB, XIII. The Diammr of a Globe heing given y to find 
ibe Solid Contenta 

The. RULE. 

A S i, is to the Diameter ■ fo is 0.5236, to a fourth Num- 
ber ; and fo is that fourth Number to a fifth ¿ and fo 
is this fifth, to its folid Contení required. 

Ex ampie 19. A Globe whofe Diameter is 8 Inches, what 
is the folid Content? Ánfwtr^ Inches 268. For it is wrought 
thus : 

As r is to 8, fo ís 0,5236, to 4.19 1 and fo is 4*19, to 
33 5 5 and fo is 33.5, to 268 laches the fojid Content of 
the Globe, 

IV, The Ufe of the Líne ofNumbers m Gunnery, 
P ROB. L Thé\ Diameter and Weight of any Pisa of Grá- 
name being known, to find the ffleighl of any cther heing of 
the fame Metal and Shape, and its Diameter kñown 

Like Solids are in Proportión, as the Cubes of their homo- 
loga Sides, Therefore the Rule is thus : 
A S the Diameter of the known Gurí, js to the Diameter 
of the Gun whofe Weight is required , fo ia the Wíght 
of the known Gun, toa fourth Number, and fo Is that fourth 
to a fifth ; and fo i s that fifth to the Weight required, 

Exatnplc 1. Suppofe a Braís Saker, whofe Diameter is la- 
ches r j 5 Tenths, and Weight 1900 Pounds ; what will a 
Brafs Gun we%h, whofe Diameter is Inches 8,75 Parts ? 
Anfwer 83 7.5 Pounds* For it is thus ; 

1. By Gunter's Scaie wíth CornpafTes, 
TheExtent from the Diameter 1 1.5 to the Diameter 8,75, 
being. laid^three Times from the Weight 1 900, will reach to 
837.5 Pounds^ the Weight of trie Gun required. And, 
2* By the SU din g Gunter* 
Set the Diameter n-5> agaínft the Diameter 8,75 * 
then againít the Weight 1900 on the Fírft, is 1445 ; on 

the 
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the Second ; and againft 1445 on the Firft, is uoc on the 
Second Alfo againft i ido on the Firft, is 837.5 Pounds, 
the Weight required, on tne Second. 

P R O B. IL Having the Diamsier and fFeigbi of one Píete 
of Orinante * and the Diameter of anotlnt Pisa of another 
Metal given ; tú find tbe ffletght of íhe iajt¡ it belng ofthe 
Jame Shape wiíh tbeformor. 

The RULE is thiis j 
I.PIND the Weighfc of the Piece as if it had been of 
.. " the fame Matal as the propounded Piece by the laft 
Problcm, in Page 204 : Then, 

2. Confider the Proportional Weights of Metals, which 
are known by-the following Table of fpecifie Gravity, eftU 
mated from the latefl: and moft approved Experimentas. 

{ Caft Erafs ^ r 8.208 

Flínt Stone J '-2,621 
í Caft Brafs 1 r 8.208 

Caft Iron is toi Marble [as 7, 135 is to i 2 7 

^Flint Stone J [2,621 
The SpeciRc Gravity of Englijh Pebble is 2.696, whích 
is heavier than Flint Stone, and very near the Weight of 
Marble i Pebble Stone is 2,601 ; Portland Stone 2.57, and 
Common Stone 2-5. 

3. Having the Weights of both Pieces in one Sort of ' 
Metal» you muft then "Proportíon their Weigbt according 
to their d i fferent Metals, by the Proportional Nurnbers of 
thofe Metals, and then ítfs done, 

Example 2* If a Brafs Saker of Inches 1 1.5 Tenths Día- 
meter, weight 1900 Pounds ; what will an Iron Gun (uf 
the fame Shape) weigh, whofe Díame ter is Inches 8-75 
Parts? Anfwei\ 728 Pounds, The Operation is thus : 

1, I find by Prub, I. in Page 204, that a Brafs Piece of 
Inches 8,75 Parts Diameter, will weigh 837.5 Ponnds 5 
but becanfe this Piece is Iron, and the Proporción of Brafs to 
Iron (as abovefaid) ¡s as 8,208 is to 7,135 \ therefore íay, 

2, As 
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2. As 8.208 Is to 7.T35, So ¡s 837,5 to 728 Pounds, the 
lAfeigbt of the I ron Gun req ü i i\ 3 . 

PR O B. I1L By knowtng the Alhwance úf Powder fér 
onc Gun^ u find h'ozv much of the fame P$wder is requlfíie 
for anbíher Gun* 

The R U L E. 

A S the Diabeter of the Bore of the Gun* whofe AlJow- 
anee is known, is to the Díameter of the Gun. whofe 
Allowance is required - y fo is the Allowance given, to a 
fourth Number, and fo is that fourth, to a fifth, and fo 
is the fifth, to the AJlowance reqnired. 

But note; here ¡tis underílood that both Guns are alike 
fortified, that is, that they flia.ll have the fame Proportíon 
in Weight and Thicknefs of Metal. 

Exampfe^ If a Saker of Inches 3.5 Tenths Borerequire 
4 Pounds of Powder, wbat will a Demi-Cannon of Inches 
6*5 Tentlís Bore require ? An¡wer y Pounds 25.62 Parts. 
For it is thus : 

. As 3,5 is to 6,5, fo is 4 to 744 ; and fo ¡s 7.44 ta 13.80 ; 
and fo is 13,80 to Pounds 25.62 Parts, the Weight of Pow- 
der for the Demi-Cannon, in Proportion to the given Saker, 
Bul fuppofe the Weight of the Saker to be i6oo T ánd the 
'Weight of the Demi-Cannon ócooj what Allowance of 
Powder mutt it then have ? 

I* By Problem L Find the, Weight óf the Demí-Cannon 
in Proportíon to the Saker s Weight, which is thus : 

I» As 3-5 is ta 6.5, fo is 1600 to 1297 \ and fo is 
2971 to 5517, and fo is 5517 10-10246 Pounds, the Weight 
of the' Demi-Cannon, requiring Pounds 25,62 Parts of 
Powder for its Loading. But feeing its Weight is fuppoíed 
to be 6000, fay, 

2- As 10246 is to 6ooo 7 fo is 25*62 to Pounds 15, the 
due Allowance of Powder for the Demi-Cannon of Inches 
6.5 Tenths Bore> weighmg 6000 Pounds, at the Rate of a 
,Saker Inches 3.5 Tenths Bore wcíghing 1600 Pounds, and 
rcquirüig foiir Pounds of Powder, 

P R O B, 
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PROB. IV. Hffaing the Díameier and fflelghi of am Bulht y 
and iSe Dianiet&r oj ' anoíbcr Biúlst given¡ íq finé tht Wttght 
of tbz laittr* 

The RULE. 

Hp.HE Weight of Ballets (of tbe fame Metal) are in Tri- 
p] i cate Proporción of their Diarneter^ and wi ought bjr 
the Direétions in Problern X. of the firíl Ufes of the Cuntir^ 
ín Pages 188 and 189. 

Exúmph 4. If an Iron Bulle t 4 Inches Díame ter weigh 
9 Pounds \ what will an Iron Bullet of 6 Inches Diaméler 
weigh ? Anfwer^ Pounds 30 ^75 Parts, For it is thus ; 

As 4 is to 6, fo is g s to 13*5* and fo is 13.5 to 20.25 j 
and ib is 20.25 t0 Pounds 30. 375 Parts - 

PROB, V* Two Bulléis^ equal in Díameter y hut of áijferent 
Metáis \ hy ibe Diamtter and ¡¥elghivf the ¿he t to find the 
fflfightof tbiQthtr, 

The R ULE. 

í* A tne Proportion of one Metal is to the other, fo is 
the Weight of the £Í ven Bullet to the Weight of 
the Bullet required. 

Exampk 5, Suppofe an Iron Bullet of 6 Inefies Díametef* 
and weigh Póund 30,375 Parts; what will a Flint Stone 
Bullet of the fame Diameter weigh ? jfnfwer y Pounds 
1 1 .158 Parts. The Operation is thus j 

By Problern íí. of Xjunnery (in Pagé 205} th,e Propor- 
;on of Iron to Flint Stone is as 7.135 is to 2.621 ¡ there- 
fore it is, 

As 7.135 is to 2*621, fo ís 30.375 to Pounds 11.-158 
Parts, the Weight oí the S tone Bullet. 

* £ m PROB. 
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P R O B, VL Havmg the Diameter and Weight ofa Bulla 
of one fand of Meiaí^ and the Diameter of any Ballet of 
any otber g'ivéfy to find the Weight of the latter. 

The RULE. 

I, plND the Welght of H fby Problem IV.) as if it ivas 
k the famc Metal. 

2. Then find its Weight accortling to the Proportionof 
the Metala by the late Problem^ and it is done. 

Exampie 6. If an Irpn Bullet 4 luches Diameter* weigh 
9 Pounds ; what is the Weight of a Leaden Bullet 6 Inches 
Diameter ? Ánfwer^ Pounds 47.93 Parts ; accordíng tothc 
following Operación : 

1. As 4 is to 6 5 fo is 9 to 13,5 ; and fo is 13.5 to 20,25; 
and fo is 20,25 t0 Pounds 30.375 Partí;, if it had been Iron, 
but as it is Leadj fay 9 

2. As 7.135 is to 11. 26, fo js 30,375 to Pounds 47,93 
Parts-, the Weight beiíig Lead. , 

V. The Ufe p/^Gunter's Scale in Navigatiort $ and firfi in 
Plañe Sailing* 

CASE. L 

The Courfe and Difiame faikd heing given \ to find the Difer- 
ente of Latiiude and Depúrturefro?n the Meridian. 

To do this, the Proportions are thefe : 

A S Radius Is to the Diflaiice, fo is the Sine of the Courfe 
to the Departure frorn the Mcridian. 
2. As Radius is to the DHhnce, fo is the Sine Comple- 
ment of the Courfe xa the Dífferenee of Latitude. 

Note* The Radiús accordíng to the Nature and the Pro- 
porüon a may be any of thefe, 

8. Foints 
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8 Points ^ fSine Rhumbs. 

* £ oints .. [o n 'th.eLi ^e of<! X an g entRhumbs • 



Mnes* 



Tic. (, 



y fcT 1 I 

45 Degrees J iTangents. 
And for Conveníency, that each Proportlon may ftand ¡n 
one Line* 

Let S. rSiné 

\ Sine Complement 
YTangent 

Crs. / 3 ° r \Courfe 
Biíh l - l-Diftancc failed 

Diff.Lat. \ / Differenee of Latitude 

Dep. J í p Depart from the Meridian, 

Bzampk* If a Ship Sails SW. by S. 104 Minutes from 
Latitude id. 451x1, North, I demand what Latitude íhe is 
i 11, and her Depártate from the Meridian ? 

A S S,8P,¡stoio 4 M.faisS. { 3 J Points to \ gff ^.¿gj" ' 

i . By Gunter with CompaíTes, tktis j 

The Extent from 8 Points on the Line of Sine Rhumbs, 
to 104 Min* (on the Line of Numbers) will reach the fame 
Way from 3 Points (on the Line of Sine Rhumbs) to 581111 
(on the Line of Numbers) which is the Departure from 
the Meridian; and the Companes kept at the fame D¡f- 
tance, will reach (the fame Way) from 5 Points (on the 
Line of Sine Rhumbs) to 86 Minutes (on the Line of 
Numbers) which is the Differenee of Latitude. 

Note j The Courfe is 3 Points, becaufe SW, by Sp 
is 3 Points from the Meridian or South ; and 5 Points is the 
Complement of the Courfe, becaufe S,W by S. is 5 Pomts 
from the Parallel or Weft; underítand the like in any 
other Courfe, 

O 2.By 
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By the Sliding Gunter y thus : 

Süde 104 min. on the Middle Piece^ agaiñft 8 Pofnts^ 
on the Line of Sine Rumbs, on the lower outfide Pieee ¿: 
then againít 3, Points on the firfí, is 58 Minutes on the 
Jecond, the Departure from the Mendiar^ and againít 5 
Poínos on the firft, is 86 Minutes on the fecoiid, the Dií* 
ference of the Latitude, 

D, M. 

Latitude failed from ------ or : 45 North 

DíiTercnce of Latitude 86 Minutes, or 01 : 26 South- 



u btraft gív€s the Latitude requlred' * 00 : 19 North 

c a s>- e m 

1 he Courfe and Dlffermce of Latitude heing given^ íafindibe 
D ¡flanee falle and the Departure from the Meñdiaru 

1 To do thiSj the Proportions are the fe : 

l>. As the &ir)e=Gomp* of the Courfc ¡s to the Diffbrencsc 
of Latitude, fo is Radias to the D ¡flanee run, 

2» As the Sine Complement of the Courfc h to the Díf- 
ference of Latitude, fo is the Sine of the Couife to the 
Departure from the Meridian, 

ExampU. Suppofe a s Ship fails N.NiE, from the Latitude 
of zd. 1501. South, and then by Obfervation is in Latitude 
id* 22m. North-; what is herDiftance faüed and Depar- 
ture from the Mcridian ? D. M*l 
Latitude failed from ------- 02 ; 15 South 

Latitude by Obfervation - _ - - - - 09, : 22Nortrv 

Ádded, gfres the Difference of Latitud^ 03. : 3^ which 
reduced into Minutes hy multiplyíng by- 6o, is 217- Mim 
Then ¿ 

. A S S,6P t ,i*t 02l? M,íb is S,{ a 8 } P h ..to f 2 |g g|f 



CA.S E 
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C A S E III. x 

The Courfe and Departure from the Mertdian being given y U 
' find the Diftance run 9 and the Difference of Latitude. 

This is performed by thefc Prpportions, 

1. As the Sine of the Courfe is tp the Departure from the 
^lcj idiíin, ib is Radius to the Diftance failed. 

2. As the Sine of the Courfe is to the Departure from 
the Merídian, fo is the Sine Complement of the Courfe to 
the Difference of Latitude, 

Example. If a Ship fails SE by E, from id, loiru North 
Latitude, tiíl her Departure be 91 Minutes, what Is her 
Diftance failed, and Latitude íhe is in ? 

As t sPts.h to 92 M. fo is S.| Pts, to J "fo?^ 

D. M. 

Latitude failed from - - - * 01 : 10 North 

Difference of Latitude 61 Minutes, or - 01 : 01 South 



Subftraíledj. gives the Latitude the Ship is in 00 : 9 North 
C A SE IV/ 

T}u Di/iance run $ and Difference of Latitude betng given y ta 
find the Courfe and Departure from the Merídian* 

The Proportions are thefe : 

t* A S the Diftance failed is to the Radius, fo is the Dif- 
ference of Latitude to the Sine Complement of the 
Courfe. 

2* As the Radius is to the Diftance failed, fo is the Sine 
úí the Courfe to the Departure from the Meridian. 

Example. Admlt a Ship fails between the S, and W, 9$ 
Leagues from the Lizard¡ in 4gd. sym. North Latitude, 
and^then by Obfervatton ís in 4Ód. zym, North Latitude s 
what 15 her Courfe apd Departure frpm íhe Meridían ? 

O 2 D» M f 
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Latitude failed from * — » 49 : 57 North 

Latitudeby Gbfervation ■ 46 1 .27 North 

The Difference of Latitude - - - - 03 : 300^0!,. 

1, As 98 Leíigues, ís to Sine of 90 Degrees, fo is 70 
Leagues to Sine 45d. 3001. whofe Complement 44d* 30111 P 
ís thc Courie from the South Wcitward, that is, South 
Weft neareft : Thcn, 

2. As Stnc 90 Degrees is to 98 Leagues, fo is Sine 44d, 
30111, to 68.4 Leaguesj the Departure from the Meridian. 

i, By Guníer with CompaíTes* 

í, The Extent from 98 Leag. on the Lineof Numbers, 
to 90 Degrees 011 the Line of Sines/ will reach the fame 
Way from 70 Leag. ón thc Line of Numbers 5 to 45 Deg. 
30 Mín. "on the Line of Sines ; Which being fubftraíted- 
from 9a Deg, lcaves 44^, 30111* fbr the Courfe, 

2, The Extent from 90 Degrees on the Line of Sines, 
to 98 Leag Lies, on the Line of Numbers s wiíl reach from 
44d. 30111, on thc Lineof Sines 5 to 0*8.4 Leagues, 011 the Line 
qí Numb'ers s which is the Departure from the Meridian* 

2. By the Sliding Guníer, 

1. Bring 98 Leagues on the Line of Numbers on tlie 
midclle Piece^ againft 90 Degrees on Line of Sines; on. 
the out-fide Piece; then right againft 70 Leagues on the 
V irfl:,, is 45 Deg. 30Í Min, on the Second, which is the 
Complement of the Courfé; and fubítraíted from 90 Deg* 
gives 44,d. 3001. which is near four Points from the South 
towards the Weft, or South WeíL 

2. And as it now ílands, againft 44d. 30m íri the Line 
of Sines on the outfide Piece, is 68.4 Leagues in the Line 
of Numbers, on the middle Piece, which ís the Departure 
frorn the Meridian. 

CASE V* 
The Di/Unce run^ and the Departure from the Meridian being 
given, ujínd the Cutir/e and Diferente üf Latitude. 

The 
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The Proportions are as follow : 

i. A S the Diftance failedis to Radius ; ípis íhe Departure 
^ from the Meridian, to the Sine of the Courfe. 
2/ As Radius, is to the Diftance failed t fo is the Sine 

Complcment of the Courfe, to the Difieren ce of Latitude. 
Exampk* A Shíp fails 354 Minutes between the North 

and Eaft from id. igm. South Latitude, until her Depar- 

ture from the Meridian be 150111, what is her Courfe, and 

lyhat Latitude is íhe ín ? 

1. As 354 Minutes is to Síne god, fo is 150 Minutes to 
Sine £5d, fo that the Courfe is N, Eaftward,_ or ÑNÉ. 
a quarter Eaft. 

2. As S, god. Degrees is to 354 Minutes, fo is Sine 65 
Degrees, to 323 Minutes, the DifTerence of Latitude, 

D. M. 

Latitude failed from is - r - - - 01 : 19 South 
The Difference of Lat. 323 Minutes, or 05 : 23 North 

Subftracled, gires the Latitude the Shíp is in 04 : 04 North 
fo that the Ship hath croíTed the Equator. 

CASE VI. 

The Difference of Latitude and Departure from the Mer UÍlGU 
bting given> to fini the Courfe and Díjlance run* 

To do this, thefe are the Proportions : 

I; A S the Difference of Latitude is to the Departure 
■ from the Meridian, fo is Radius, to the Tangen t 
of the Courfe * 

2. As the Síne of the Courfe is to the Departure from 
the Meridian* "fo is Radius to the Diftance failed, 

Exümpie* Sailing between the North and Weft, from a 
Port in id. 59111. South Latitude, and then arriving at 
another Port which is in 3d. 8m. North Latitude, and 209 
Minutes to the Weftwad of the firft Port, I demand the 
Courfe and Diftance from the firft Port to íhe fecond. 

O 3 D ? M. 



£14 
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Latitude of the firftPort - - - - i : 59 South 
Latitude of the íccond Port - - - 3 : 08 Nonti 

■Added, gives the Difference of Latitude 5 : 07 or 307111. 

. 1. As 307 Min* is to 209 Min. fo is Tangent 45 Deg, . 
to Tangent 34 Dcg* T$ Min. the Courfe Nonh Weflward, 
or NW. by N. neareft. 

2, As S* 34 Degrees 15 Minutes, is to 209 Minutes, fo 
Is S. 90 Degrees to 307 Minutes, the Di flanee between the 
two Ports. 

i, By Gunter with Compares, thus : 

1. The Extent from 307 Min. to 209 Min. on the Line 
©f Numbers wül reach from 45 Deg. on the Line of Tan- 
genis fthat now being theRadius) to 34 Degrees 15 Min, 
on the famc Line of Tangents, which is the Courfe from 
the Meridian* 

Nete y When the Difference of Latitude is greateft, the 
Courfe is lefs than 45 Degrees from the Meridian. 

But when the Departure from the Meridian is greateft, 
the Courfe is more than 45 Degrees from the Meridian. 

2- The feconch Canon or Proportion for the Di franca 
run, is wrought as in the fecond and third Cafe, m Pages 
210 and arii 

2, By the Sliding Gunter \ thus: 

1, In this Cafe place the muidle Piece !n íuch a Manner, 
ftat a Tangent Line may flide againíl a Tangent Line, 
and alfo Numbers againft Numbers: Then bring 307 
Min. on the Line of Numbers on the middle Piece, againífc 
209 Min. on the Line of Numbers 011 the outfide Piece, and 
againft 45 Degrees on the Line of Tangents, on the middle 
Piece, wüi be 34 Degrees 15 Minutes on the Tangents on 
the outfide Piece, which is the Courfe required. 

2. For tbe Diitance, the Manner of working is the famc. 
has beca íbewn in Cafes Firft, Second, and Third. 

To 
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To refolve a Traverfe by Gunter's Scale. 

'Example i. A íhip ín 40 Dcgrees North 'Látítiiáe^ aná 
5 'Degrees 14. Minutes Weí! Longitude, fails feír S. E, by 
S, 68 Minutes, then S f W, by W. 35 Minutes, and trien 
W. N. W. 75 Minutes ; I demand tíie Courfe and Di flan ce 
from the firlt Place of Departure, and what Latitude an(4 
Loiigítude íhe Is in ? 

To do this, Firft find the Dífference of ^Latitude and 
©eparture from the Meridian, for each feveral Courfe, «as 
direíled in^Cafe I* of Plañe Saillng, in Pages 208 and 26<j. 

2. Colleít the feveral Differences oF Latitude into-two 
Sutns, viz the Northing into one, 311 d the Southing mío 
another, and íri 3ike Manner, the feveral Departures either 
¿Eaft or Weft, takiug the Dífference of the Northing and 
Southing, for the Dífference o f Latitude, and the Differ* 
cnce of the Eafting and Weftihg for the Departure from 
the Meridian. 

3. Having now the Dífference of Latitude and the De- 
parture from the Meridian known, the Courfe and Dif- 
tance may be found^in the Sixth Cafe of Plañe Sailing¿ in 
-Pages 213 and 214, 

4. The Dífference of Longitudc may be fourul by this 
Proportion. 

As the Síne Complement of the Middle Latitude ís to 
the Departufo from the Meridian, fo is Radius to the 
Dífference of Longitude, Seet.he Work following, 

1, Courfe, as S. 8 Pts. ¿s -to-68, fo isB. í 3 ^ 37*t§ E.jnfj 

2, Courfe, as S. 8 Pts. is to *¿ fo k SÁ * * G 45r| W.ing 

3, Courf eí ,sS.8Pt,is t07 5 ! r 0 ¡sS.]^^|3^| 



Courfe 
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77.2 



3. Then j as Muí. 584 is to Min. 77.25 fo is T, 45<í- 
to T. 52d. 5401. the Courfe from the bouth towards the 
Weílj that is, S. W, three quarters W, alinofl ; And again, 

As S. 52d* 54m, ¡s to min. 77.2» fo is 3. god, to 96,8 . 
Minutes, the Di Man ce from the firft Place of Departure. 

D. M. 

Latitude failed fro.m ¡ — 40 : 00 North 

The DifF. of Latitude min. 58,4 or , 00 : 58 Southerly ; 

Subftracled, gives the Lat. the Shipis ^39 : 02 North ; 

Therefore the middle Latitude is 3g : 3 r 
Subírracted from — — ■ 90 : 00 

Grives the Cqmp, bf the middle Lat. 50 : 29 

4. As S. 5od. 29tn, is to Mín. 77,2, fo is S. god ? tq 
loi.im. the Diferente of Longítude, 

D, M. 

The Longitude failed from is — — 05 ; 14 Weft. 
The DífFerence of LoDgítude ¡- — - 01 : 41 Weíh 

Addedj glves t-h¿ Longit^ the Ship is In g£ ; 55 Wcfh 

Bxaampk 2. A Ship in 4 id. 30:11. North Latitude, and 
lod. 2om« Kaíl Longitude, fails thefe fe ve ral Courfes an3 
Diftancesj viz> S. É, by S. 52 Minutes, then S.S.W, 

63 min» 
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63 Minutes, E. by N, 47 Minutes, N. by E. half E. 35 
Minutes, NNW, a quarter W. 47 Mirt. WNW< 73 Min. 
I demand the Courfe and Diítance from the firíl Place of 
DeparturCj alfo the Latitude and Longítude the Ship js in f 

j> For the doing of which, obferve the following Work, 

Mp Points. 

'3 



\ 1 

^Courfe, as S. 8 Pts* is to , 



52 — \ 

mu 
¡1 



6J 



47 
35 
47 
■73. 



t 20 
1 43 



f 

m 



foisS* 



28, 9E. 
43. 2S, 
t 24.1W, 
2 5 8,2S. 
í 46a E. 

í 20.1W. 

í 4 2 -5 N * 
674W. 

27. 9N. 



2. Then, to colleñ the feveral Northirjgs, Southmgs, 
Eafrings, and Weftings into oñe, fee the following Table ; 
whereby you have the Difference of Latitude and Depar- 
to re from the Meridian. 









DiíE 


Lat. 


Departure ,' 




Courfes. 


Dift. 


Ñor tli 


South 


Eaíl 


[ WefL 


I . 


S, E, by S. 


5> 




43.2 








S. S.W. 


63 








24.1 


!l 


Eafl byNorth 


47 






46.1 






N. byE. |E, 


35 


33-5 










N. R W. JW. 


47 


4M 






20,1 




Iw. RW. " 


73 ! 


27.9 






67.4 










|ioi.4 




111.6 








1014 






85*2 




Difference Latitude 


II.7 


D^parture 


26.4 



3- Now 
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Now s baving the Difference of Latí tu de and Depar- 
ture from the Meridian known* the direft Courfc and 
Diítattce is thus found. 

As r i 7 Minutes is to 264 Minutes, fo js T. 4jd, n fo 
~T. 66d. oóm. the Courfe North Wefterly, or W. N. W, 
becaufe the North and Wéft Columns are the greateft. 

Here obíerve the Courfe is more trian 45 Degrees from 
the Meridian, becaufe the Departure ís more than the Dif- 
ference oí Latitude, accordíng to the Note in the 6th 
Cafe of Plañe Sailing, in Page 214, Then fot the Dif- 
tñnce, f¿iy, 

As S. 66d, o6m. is to 26.4 Minutes, fo is 90 Degrees 
to Minutes 28.88, the Diftance from the firíl Place of de- 
par ring. 

D. M. 

■Latitude failed from - - - - - 41 ; 30 

The Di fference of Latitude m. 11,7, or 00 : 12 North 



Added, giyes the La£, the Ship is in - 41 : 42 North 

And the rniddle Latitude is - - _ _ 
Subtra£ted from 




Gives thcComp. of the Middle Latitude 48 : 24 

Then to find the Difference of Longitude, fay^ 

As S, 4'8d. 24m. is to 26,4 m. fo is S. god. to 35.31 
jnin. the DifFererrce of Longitude. 

The Longitude failed from is - - - 10 : 20 Eaft 

The Difterenbe of Longitude 35. min. or 00 : 35 Weít 

Sab£ra£r v it gives the Long, the Ship is in 09 : 45 Eaft 
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S&mályi The Ufe of Gunter's Scale tn M^rcator^s Sailing. 
' CASE L 

The Latitude and Longitud* of two Places helng givet?, i$ 
find the Cüurfe and Diftance beíween them. 

Emmple, I demand the Courfc and Diftance f rom the 
Ltzard to Barbados ? Latitudes and Longitudes of thofe 
Places being fuppofed as follows : 

d. m. d- m. 

The D¡E of Lat. 36 59 South, DIff. Long. 53 36 W* 
60 60 



Minutes 2219 Minutes 3216 

To anfwer the Queftion, the Proportlons are thefe* 

t é As the Meridional Di fFerenee o f Latitude, is to the 
DífTerence of Longitude, fo ¡s Radius to the Tangent of 
the Courfe* 

2: As the Síne Complement of the Courfe is to the Dif- 
ference of Latitude, fo is Radios to the Diftance of the 
two Places. 

The Meridional Difference of Latítude is thus found : 
. Extend the Compaíles on the Meridional Line, from 
ene Latitude to the other ; that Extent mea fu red on the 
Equinoccial Líne (the next Line adjoining to the Meridio- 
nal Line marked EP.) gives the Meridional Difference of 
Latitude. 

Thus the Extent from Latitude 4gd. 5ym, to Latitude 
I2d. $Bm* on the firft, bemg rneafured on the iatter, ¡3 
deg, 44 or 44d, 451T1. or 2685 Minutes, the Meridio- 
nal Difference oí Latitude ; Then fay,* 

As 
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As- 2685 M. is to 3216 M, 7 - , ~ , rp ; 

Or, As 44d. t» ísÍ S3 d. ¿ J fo MT.45d-toT.50d.09m. 
the Courfc from the South Weftward, or S. W. 5 Degrees 
9 Minutes Weftcrly: And again, 

As S, 391J. 51111, is to 221901, fb ís S.'god; t o 3463111. 
Or¿ as S 3gd. 5im, is to 3Ód, r ^4iy íb is Síne god, to 
5 7<J. t5¿ or jyd. 43111. equal to 3463 Minutes. 

CASE II. 

Bpth Latitude and Courfc btlng givffi 1 to find the Dijhmce 
and Dijfirence and Longitud?, 

The Proportlons are thefe : 

y> AS the Síne Complement of the Courfe ís to the 
Difference of Latitude, &c. as befare in the Seeond 
Cafe of Plane-Sailing, to find the Diítance and Departure 
from the Meridian, in Page 210. 

2- As the Sine Complement of the middle Latitude is to 
the Departure frotn the Meridian, fo is the Radíus to the 
Difference of Longitude. 

Or thus; as the Sine Complement of the Courfe is to 
the Meridional Difference of Latitude, fo ís the Sine of the 
Courfe Eo the Difiercnce of Longitude, 

Examp h* A d m i t f ro m the Liz ard ir^gDeg.jyMijii 
- North Latitude, and Longitude 5d. 14111. Weft, we made 
(when Leewayj Variation, £sfí. were allowed for) our 
Courfe to be South 39 Deg, Weñerly; and then by Obícr- 
vation was in 44A -58111. North Latitude \ I demand her. 
Dtátance run, and what Longitude íhe is in. " 
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Latitude failed from— ■ 4gd. : 57111, North 

Latitude by Obfervation - — 44d. : 5801, North 

Subftra&ed, iá the Díff. of Lat.¡ 04d. i 59111* SoutherJy 

60 

Minutes 299 

The Middle Latitude is — — 4yd, : 27171* 

Subftraít from^—- — 90c!. : oom< 

Comp, of the Middle Latitude 42d. : 33111. 

r. AsS.5id.isto2g9m.fówS,{9j|d- ^||Jf§J^ 

2* As 42'd. 33m* is to 242 Minutes, fo S, god, to 358 
Minutes, the Difference of Longitude. Or thus, the Ex- 
ten from 49c!» 5701, 011 the Meridian Line, 44c]. 58 m, 
meafured on the Line of equal Parts is <jd* ^ or jd, 241x1, 
or 444 Minutes, for the Meridional Difference of Lati- 
tude : Then, 

As 5¡d, is to 444 Minutes, fo is S, 39^ to 35801. Or 
thus ; 

As "299 Minutes is to 242 Minutes, fo is 444 Minutes 
to 358 Minutes, as before ; which is, the Difference of Lon- 
gitude. 

d. m* 

The Longitude failed from — 05 i 14 W!éft 

The Difference of Longitude 358 rnin, or — 05 : 58 Weft* 

Added, gives the Longitude the Ship is ¡n 11 : 12 Weft 

CASE III. . 
Boíh Latitudes and Diftance run búng givm y tú find the Courfe 
and Difference of Longitude. 
To per for m this, the Proportions are the fe : 
"I, A S the Diftance failed is to Radíus, fo Is the Di Ser- 
¿* ence of Latitude to the Sine ComplemerU of the 
Courfe, as in the fourth Cafe of Plañe Sailing, in Page 
211, by which Cafe alio you may find the Departure from 
the Meridian, or Meridian Diftance, 

2. Á 
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2. As tíie Sine Complement of the middle Latitude ts 
to the Departure, fo is the Radías to the Difference of 
Longitgdé : Or thus ; 

As the Difference of Latítude is to the Departure from 
the Meridian, fo is the Meridional Difference of Latítude 
lo the Difference of Longitude* 



Examph* A Shíp ín 46d. South Latitude, and id, J5m t 
Weft Longitude, fails roo Leagues North Eaftward, and 
then by Obfervation is in Latitude $2d> South : I demand 
her Courfe, Departiré from the Meridian, and the Lon- 
gitude íhc is in r 5 

Latitude faíkd fróm is - - - 46 d. South 
Latitude by Obfervatíon is - - 42d» South 

Subftrafiedj gives the Diff. of Lat, 4d. or 80 Leagues N. 

— " ' "•■ 

The middle Latitude Is ~ - - 44d.whofeComp,is 4>6d. 

1. As 100 Leagues is to S. god. fo is 80 Leagues to 
$✓53 Deg, 15 Min- the Complement of the Courfe ; fo 
that the Courfe is 36 Deg. 45 Mito North Eañward, or 
N.E. by N, a Quarter E. And then again, 

As 3p god. is to 100 Leagues, fo is S". 3¿d, 4501, to 60 
Leagues, the Departure from the Meridian. 

As S. 46 Deg ( is to 60 Leagues, fo is S. 90 Deg, ta 
83 Leag. the Difference of Longitude : Or thus : The 
Extent from 4Ód- to 42d. on the Meridional Line makes 
id, ox no Leagues on the equal Parts, which is the 
Meridional Diff. of Latitudes and then it is, 

Aá 80 leag.is toóolcag. fots riüleag. rxT^Ieag. ? j on 
Or, as 4ÍL is to 3d. fois ¿d, T -J- to 4<I. , 5 * ^* 
Longitude faíled from i? - - - id¿ : r£rto Weft 

The Difference of Longitude 83 leag. or 4d, : ogm, Eaft 

Subftra&ed gives the Long, the Ship is in zd.-; 54111 Eaft 

CASE 
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CASE IV- 

B'úth Latitudes and Départure from the Meridlan be¡nggiv&n* 
U findtht £ourj¿¡ Dijlmce run r dni Difftr* Lmg* 

i. '"F* H E Courfe and Diftance run is found by the fixth 
^ Cafe oí Plañe Saíling ín Page 213, 

2., The Dífference of Longítude is found as ín the 
fecond, third 3 or fcurth Café i n Mercatm\ 

Examph. j^SSbip ín 33 Degrecs North Latítude* -and 
178 Degrees WHt Longítude., faüs South Weftward until 
flie has departed from the Meridian 58 Leagúes, and thea* 
íhe ís iíi Latítude 28d. gj&rn, North» I detnand her Courfe,. 
Diítance nm, and what Longítude flie isiri l 

d. m. 

Latítude failed from 33 : 00 North 

Ladtude the Shíp ¡s m ~- 28 : 36 North 

The DifFcrence of Latítude 04 : 24 or 88 Leagues 

The Middle Latítude is — 30 : 48 Comp*-59d,.rzm, 

t i . As 88 Leagues is to 58 Leagues, fo is T. 45 Deg. . 
to T, 3jd. 2orn- which is the Courfe South .Wefterlv, or 
or S W, by S, 

2, As S 33d.,2om. is ta 58 Leagues,. fo is S. god.-to- 
105 Leagues, the Diflanee failed. , 

3, The Meridional Differejiee of Latítude 5 Deg. tVs or 
5. Deg.g Mirw or 103 Leagues Is found as bcfore di remede. 

67 Leagues the Difference of Longítude, 

5, Longítude failed from - - - 178 : 00 Wefir 
The DiíFerence of Longitude 67 Leag¿ or 03 ; 21 Weft: 

Added, the Sum is 181 : 21 

Which fubftraífc from «■ ■ — 360 : 00 

Rertiaiíider Ls the Longitude the Ship is m 178 : 3<) 

C-'A.SE.. 
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CASE V; 

One Latitude ¡ Courfi and Di flanee rutt being gíven¡ Ufind 
the other Latitude^ and Difiéreme üf Longilude* 

i.'npHE Difference of Latitude and Departure from 
the Meridian is found by the firft'Cafe of Plañe 
Sailing (in Pages 208 and 209) and confequently the other 
Latitude, 

2, The Difference of Longítude Is found as before in the 
fecond or third Cafe of Mer catar. 

Exampie.. If a Ship'fails SE* by S, 12© Leagues from a 
Part in 53d, 300:, North Latitude, and zd» 1501, Weít 
Longitud e, what Latitude and Longítude is ílie in ? 

As 3. 8 Points is to 120 Leagues, fo is S. 5 Poínts to 
100 Leagues, the Difference of Latitude, 

And as S, 8 Points is to 120 Leagues, fo is S* 3 Points 
to 67 Leagues the Departure from the Meridian, 

D* M. 

Latitude failed from i 1 53 : go North 

The Diff, of Latitude 100 Leagues, or .05 : 00 South 

Subñraíledj gives the Lat, the Ship ís ¡n— 48 : 30 North 

And tbe Middle Latitude is ~ — 51 Comp* 3gd. - 

The Meridional DífF. Lat. is 8d, or 160 Leagues, 

As \ S * 3^" j is to 67 Leag, fo i, { S ; 9^ . } ¿¿ 
¿ 100 ^cagues? / to l 160 Leagues J 

107 Leagues ilie Difference of Longítude* 

D, M. 

Longítude faijed from is . > : ■■ ■■ q% - 15 Weít 

The Diff. of Longítude 107 Leagues, or — 05 : 21 Eaft 

Subftra&ed, gives the Longítude filie is in — 03 : 06 Eaft 
. So that the Ship hath croffed the firft Meridian. 

G-ASE 
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CAS E VL 

SalJlng in & PamlUl) to find the Difference of Longitud/. 

To do tMs, the Próportidh ís thus ; 

A S the Sine Complemént of the (Paralle! or) Latitud? 
f± is to the Díftíince faüed Eaft or Weft, fo is Radius to 
the Difference oí Longitudes 

Exampie» If a Ship íaíls Wéít 390 Minutes,* m the La* 
titude of 5ód. iom;<and departs from 2d, 45111» Eaft Lon- 
gitudes I demahd what Longitude the Ship is now ín l 

As S, 39d» 50111, is to 390111, fo is god, to óiom, the 
Difference of Longitude. 

d, m. 

Longitude failed from, is ■ — 2 ; 45 Eaft 

The Difference of Longit. 610 min, or — 10 ; ro Weft 

Subftra&ed, gíves the-Long, the Ship is in — 7 : 25 Weft 

CASE VIL 

The Diff* of Longitude of two Places in one Parallel or Latí-, 
tude hting giv¿fr 9 U find ihetr Dijlaice in that Paralle!. 

'T* H E Proportion is thus ; as Radius is to the Difference 
^ of Longitude, fo is the Sine Complemént óf the La- 
titude to the Diftauce in that Parallel. 

Examph l> Suppofe Cape St. Fincent in Portugal and 
Cape Henry in Virginia^ both in 37 Deg, Nortii Latítude 5 
and their Longitude as hereunder, what is their Diíta&ce 
in that Parallel? 

§£ } ™= 

Subftrañed, gives the Diff, Long, 67 : 17 or 40,37 Minutes 

Latitude of both Places is nearly « — ¡ 37 JDeg.North 

Subftraéi from ■ > — - — — , 90 



Remains Complenient gf the Latitude r 53 

P 2, As 
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2. As 5, go Degrees is to S, 53 Degrees, fo ¡s 67 r J- 
equal to 6yd- 17111* to 53 T íl or 53d. 4401, or 3224111. the 
Diftance required. Or thus, 

2, As 90 Degrees is to-S, 53 Degrees, fo ¡s 4037 Minutes 
to 3224TTK the Diftance id thc Parallcl, as abo ve. 

Examplé 2, Suppofe two Ships tmder the Equinoccial, 
100 Leagues*afunder, and each fails North tili both come 
-i uto Latitude 60 Degrees, how far are they now aíunder i 
jín/tver^ 50 Leagues/ For, 

As S, 90 Degrees is to S» 30 Degrees, fo is lOO Leagues 
to 50 Leagues, the Dittance required. 

CASE VÜL 

To find how msny Minuta or Miles make a ^egné of Lon- 
gltude in any P arañil of Latitude. 

The R U L E. 

AS Radius is to the Sine Complement of the Latitude, 
r * fo is 60 Min. (a Degree oh the Equinoccial) to the 
Minutes making a Degree of Longitude iñ the Parallel de- 
íired. 

Example. In the Latitude of 50 Degrees, I dcmand how 
many Minutes of Eafting and Wcfting make a Degree of 
Lungitude l Anfwer y 38, \. Minutes, For, 

As S, 90 Deg- is to Si 40 Deg. fo is 60 Min* to Min. 38,5 
or 38 and a half, making one Degree of Longitude in 
Latitude 50 Degrees. 

This may be done by the Plane-Scale thus : 

Take tUe given Latitude from the Chords, and meafure 
jt on the Line M-.Lr (wfoíeh is Mi Jes of Longitud e) and it 
will anfwér your Delire : As, for Inílance, take 50 Degrees 
from thc Chords, and meafure it on the Scale M, L. and it 
í>v:\veth 38 Min, and a half, the fame as before. 

vi, t& 
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VI , The Ufe &f Gunter's Scale ih Jflronñmy* 

PROBLEM I. The Sun* s Place in the Ecüptic, and 
bis greaieji Declinatmi belng given> to find his Right Afeen- 
fion andprefent Dedination* 

To perfbrm this, obferve the following Proportions : 

1. A S Radjus is tothe Sine Complement of the Sun's 
r\ greateft Declinación, fo is the Tan gen t of the Lon- 
gitud e (from the neareít Equinoccial Point) to the Tan- 
gent of his Right Afcenfíon. from the faidPoint. *- 

The Ñames and Characíers of the 1 2 Signs* 



T Artes, "1 Uhra Í 

tí Tüurus j 1 % Scorpiú 

n Gemini > N h % j x ^ff^ [ 

H3 Cañar C s r Laprucrnus i 

&i Lea \ Aquarius [ 

m Virgo j - LK Pifa* J 



Note 1 , The Sun's greateft Declination is 23 Degrees 
29 Minutes. 

Note 2* The Beginning of Aries and Libra are the two 
Equinoccial Points, 

Note 3. This Proportion (aboye) finds the Sun's Right 
Afcenfion only when he is in the firft Quarter of the Eclíp- 
tica that is, tf 3 ir. But when he is in the fecond 
Quarter, t7£, fubtraci from 1 80 Deg* and when in 

f^and add to it 180 Degrees, and in theiaít Quar- 
ter í$e, and X^fubtrací what is fourid by this OperáÜon, 
from 3Ó0 Degrees, and you have the Sun's Right Afcenfio^ 
from T 5 " for aiw Place in the Ecliptic defired, 

2. As Radiiís is to theSineof the Sun's Longitude from 
the neareft Equinoccial Point, fo is 1 the Sine of the Sun's 
greateít Declmatioji to theSineof his prefent Doclimation* 

P 2 ífcfrv 



&l8 
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N&t¿ t The Sun being iri T, tí , rr, as* flt, M& 

Dcclinatiou is North, but in ^, tf£, yp 7 0¿ 5 and }(, Í£ 
is South. 

Example* 

Whtn the Sun*s Place in the Éclíptu is ti 24c] 1 5111 ffihat 
is bis R ig ht Ajeen fio n and D ¿dina tio n f 

The Sun bei ng in ti 24 Degrees 15 Minutes, his Lon- 
gitude from the neareft Equinoctia] Poirii (being now the 
beginning of T ) is 54 Degrees 15 Minutes, and the Goin- 
plemen't of his greateft PecJination is always 66 Degrees 
31 Minutes/ Then it follows : 

, T- As S« go Degrees is to S. 66 Degrees 3 \ Minutes, fo 
is Tangent 54 Degrees 1 5 Mi ñutes, to Tangen t 51 D%rees 
52 Minutes, the- Sui1*s Right Aícenfion (from the Begin- 
ning of Y ) required. 

r. Ey Ca«ítfrwíth Compaflcs. 

The Extent from Sñie 90 Degrees, to Sine 66 Degrees 
31 Minutes will reach from Tangent 54 Degrees, 15 Miu, 
to Tangent 51 Degrees ¿aMín. the Sun J s Right Afcenfion* 

By the Sltdlng Guntsr. 

T< Let the midílle Piece be fo put ín, that Sines niay flide 
againft Sines, and Tangenls agamít Tan gen ts.- 

1. Thenbrlng qo Degrees in Sines (on the outíide Píece) 
againft 66 Degrees 31 Minutes in Sines (on the middlePíece) 
tiien againft 54 Degrees 15 Min. ínTangents (on the middl¿ 
Píece) is 51 Deg. 52 Min, in Tangents (on the outfidgí 
Piece) the Right Afcenfion as above, 

Thís Proportion being to be wrought on Sines and Tan*- 
gents, jomdy, I thought it necefíary to exprefs the Manner 
of its Operation on both Sorts oí Guníers, that the Learñer 
míght feehowit agrees wíth the General Rule given at the 
Beginníng ofthis Difcourfe of the Gunitr ín Pages 177 and 
1 78, but ítíall wave it in the reft, and only write the Pro- 
portion ín Words and Figures, according to the particular 
^¿^tnple as fallows, for the Suifs JDeclinatracK 
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As S. 90 Degrees is to S. 54. Deg. 15 Min. fo is S. 
53 Deg. 29MÍÍU to S. 18 Deg. 52 Miii. the Sim*s Decli-r 
na t ion North, íncreafuig. 

P R O B L E M II. 

The Latitude of a Place ^ and i be Surís Dedinaiion béing 
givetty U find bis Amj lliude and Afcenfional Difference^ and 
confequentíy bis Rijing and Sctting y and the. Lpngth of the 
Day and Nigbt. . 

To perform thís Problem, the Proportíons are thefe i 

1* A 5 the Sine Complement of the Latitude is to Radíus, 
Yo ís the Siiie of che.Sun'ff Declitiatioh to the Sine 
of his Amplitude, 

Note¡ The Amplitude and Decliñátioíi are always of one 
Kind ; that is, bota North > or both South* 
. 2. As the Tan gen t Complement of the .Latitude ís to the 
Tangent of the Sün's Dechnation, fo is Radius to the 
Sine of his Afcentional Difference. 

N&te j> The Afcenfional DífFerence (being reduced into 
Time, |>y allowing 1 5 Degrees for one Hour, and then) 
ftdded to, and fubítra¿ted from 6 Hours, the one is Sun- 
rSfmg, and the other Sim-íetting. 

Note 2. If the Latitude and Declinar ion are both North 
or both South, the Sun rifeth before, and íets after Six of 
the Clock 1 hut if one be North, and the other Soutfh» the 
contrary. 

-Mete 3. If the Sun's rifing and fetting be doubled feve- 
rdjl^ the former is the Length of the Nighf, and the latter 
is the Length of the Day. 

Note 4,. By this Problem the Tables of Amplitudes aud 
Semidiunia! Arches, &c. m this Book were calculated* 

Ekúmple . The Latitude being 51 Deg. 32 min. North, 
Sun's Dedmation-23 Deg. 29 Min. North, I demand his 
Amplitude and Afcenfional Diíference ; aífc his ÍUfing g 
S@tting, and Length of the Day and Nigbt. 

P 3 ■ . 
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d. ra. d. m. 

Anfw* Sun's Amplitude is 39 ; 50 Afeen. Diff. 33 ; 10 



Sun-fetting 1 i s Hours 3 8 : *3 Len S« ofDa Y * 6 * ^6 
Sun-nÍLrtg í ¡ 3 : 47 Leng.ofNight 7 : 34 

For (by the precedí ng Proportions,) 

1. As S. 38d. 2Sm. is to S, god. fo is S. 23 deg. 29111111, 
to 39 deg. 50 min. the Amplitude North, becaufe the De- 
clinaron is North 5 that is s the Sun rifeth Eaft 39 deg. 50 
mín, Northerly-, and fetteth Weft 39CI* 50111, Northerly, 

2. As T\ 38 Deg. 28 Min. ¡s to T. 23 Deg, 29 Min* 
fo is S. 90 Deg. to S. 33 Deg. 10 Min. the Afcenfional 
DifFerence, whích being reduced into Time, is 2 Hours 
13 Minutes, and added to 6 Hours, is 8 Hours 13 Minutes 
for Sun-fetting; which doubled is 16 Degrees, 26 Minutes 
the Length of the Day. 

Again, sHours 13 Minutes fubftra£ied from 6 Hours, is 
3 Hours 47 Minutes for Sun-rifing ; which doubled is 7 
Hours 34 Min. the Length of the Night. 

PROBLEM III. 

%?je Laiitude of a Place, and the Sun*s Declination Being given, 
tofind bu Altitud* and Jzimuth at Six of the Clock* 

Tofilve this*,fay, 

I, A S Radius is tp the Sine of the Latitude, fo is the 
" Sine of the Sun's Decljnation to the Sine of his 

Aítitude at Six of the Clock. 

2, As Radius is to tíie Sine Complement of the Latí- 
. tude, fo is tlie Tangent of the Sun's Declination to the 

Tangent of his AzJmuth (from the Eaft or Weft) at Six of 

the Clock. 

flote, The Azimuth is ftom the Eaft at Six in the Morn- 
ing, and from the Weft atSix in the Afternoon, Northerly, 
m North Latitude, but Southerly in Sputh Latitude. 

Example, In5id. 32ni, North Latí tu de,, the Sun's De- 
clination being 23d* 2om. North, what is his .^Utitude and 
A¿inuíth at Six of the Clock. 

Anfwers 
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JÍnfwer^ Hís Aítitude is i8d. Tim ; and his Azimut]! Eaft 
S5d. ym. NortherJy, or 746. 5301. North Eafterly, or 
Wefterjy > For, 

1. As god. is toü, 5 id. 3201. fo is 8. 23¿. 29111, to S. i8d, 
I im, the Altítude at Síx of the Clock, 

2, As 5, godi Ls to S. 38d. aSm. fo ís T. i-$á. 2gm. toT. 
;i5d. 0701, the.Azimuth at Six ¿ that is 5 74c!. 5301. North 
Eafterly at Six in the Morning, but North 1íV efterly in the 
Afternpon, ( as by tne p re ce di 11 g Proportions,)" 

P R O B L E M IV. 

The Latitude of a Place and Sun's Declination belng ghen¡ 
to find his Alitiudi^ and the Hour of the Day¡ uühtn he is 
in Eaft.or Wejt. 

.To perfora this, the Proportions are thefe % 

i» AS the Sine of the Latitude is to Radius, fo ís the Sine 
of the Sun's Declinaron ta the Sine of its Altitude, 
when Eaft or Wcft. 

2, As the Tangent of the Latitude is to the Tan gen t of 
the Sun's Declinación , fo is Radias to the Sine of the Hour 
from Six of the Cloek when he is Eaft or Weft. 

Note u The Sun is Eaft after Six in the Morníng, but 
Weít before Six in. the Afternoon- 

Note 2* The Hoür found (by the l^ft Proportion) beirig 
reduced into Time (by allowing 15 Deg. to an HoUr) and 
added to, or fiíbtraíted from:6, givcs the Hour of the Day, 
when the- Sun is Eaft or Weft. 

Exampü, In 51 d, 3201, 'Nqrth Latitude, the Sun's DecK- 
nation being 2gd, 2gm. North, what is his Akitude 5 and 
what Time of t]pe Day is it when he is in Eaft or Weft ? 

AnfujeT) His. Altitude is god. 35m. and the Hour of 

theDavisí ?h " 21 MÍD * Mornin g> when Eaft, 
y i 4b. 3gm. Afternoon, when Weft. 
For (by the preceding Proportions) 
í. As S. 5 id- 32 m. ís to S. god. fo is S É 23d, 2gm. to 
Sé 3od. 55111, the Sun's Altitude when either Eaft or Wefi B 

P 4 x A 
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a.'As T» 5 id* 32111. is to T. 23d. iqm. fo is S. o,od. to 
EL 2od. nm> the Hour from Six $ which makes 1 Hour 
¿1 Minutes^ and added to 6, is 7I1. V pi* but fubíhaíted 
frojií 6, is 39m, the fqrmer is the Time when the 
Sun is Eaíl in the Morníng y and the lattejr the Time when 
he is Weft in £he Afternoon. 

PROB LE M, V. 

tSuppofing the Sun to he in the Equaior or Equinofiial ( thaí i/_ t 
t¿> haue no DeeJinútivn) and the Latitude of a Place¡ and 
the &un*s Müíude to he glven^ fo find hh Avúmuth^ and the 
Hour ofthe Day\ 

This PROBLEMis thus performed 5 

'I. A 3 the Tangent Complement of the Latitude is to the 

jf\ Tangent of the -Sun's Altitude, fo is Radius to the 
Sine Complement of his Azjmuth from the South iri North 
Latitud e, but from the North in South Latitude : Eafterly 
in the Forenoon - and Wefterly m the Afternoon. 

2- As the Sine Complement of the Latitude is to Radius ¡, 
To is the Sine of the Smi ? s Altitude to the Sine Comple- 
ment of the Hour from Noon. 

Ex ampie. Iji" 5 1 d- 321x1. North Latitude, the Sun having 
íio Declinatíon, and his Alt. belng 2 id. 5 om ■ in the Fore- 
noon, I demand his Azimuth and the Hour of the Day ? 

Jnfw. His Azimuth is South 5gd. 4501. Eafterly, that 
is, the Sun is upon the S. E, by E. a quarter E, Point of 
the Compafs, ahdthé Hour of the Day is Hours 8.27 Mi- 
nutes Morníng. For (hy the aboye Proportions) 

1, As T> jSd, 2Íím. is to T\ 2id, 5001. fo is S* oxd. 
to S. 3od. 15111. whofe Complement is ijgd. 45111* is the 
Sun 9 s Azimuth required. 

2. As S. 38 Deg. 28 Min. isto S. 90 Deg. fo ¡s S. 21 
Deg, 50 Min* to S. 36 Deg. 50 Miik whofe Complement 
is 53 Deg, 10 Min, or 3 Hours 33 Minutes^ which fub- 

txafted 
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íra&ed from 12, gives 8 Hpurs 27 Minutes, or 27 Min, 
after S of the Ciock in the Morning, the Time of the Day 
requíred. 

PSOBLE.M. VI, 

Tht Latitude of a Place, the Sm^s DhcHnation and M$ JM~ 
tude b¿ing given r to Jind his Azxrnuth^ and thi Hour of the 
Day. 

The Performance of thís xs as foilows $ 

I. T^ AKE the Complement of the Latitude, the Com- 
i plement of the Sun's Altitude, and the Sun*s Dif- 
tance from the Pole (which is his Declinarían added toga 
Deg. when the Latitude and Declination, are one North 
and the other South, but both beíng North or South it is 
the Complement of the Declination, and add them toge- 
jther into one Sum. 

2. From haíf that Sum fubtracl (to find the Sun ? s Azi- 
muth) the Sun's Diftance from the Pole, but (to find the 
Hour) fubtracl: the Complement of his Altitude, and note 
the Rcmainder, 

3. . To find the Az-irnuth, you have thefe two Propor- 
tions following» 

Firji, As Radius is to the Sine Complement of the Lati- 
tude, fo is the Sine Complement of the Altitude to a 
fourth Sine. Then again, 

Secünd/y^ As that fourth Sine is to the Sine M the haíf 
5um, fo is the- Sine of the Remainder to a fifth Sine ■ 
againft whkh on the Line of verfed Sines is the Sun's 
Azimuth from the North in North Latitude, but from the 
South in South Latitude. 

4. To find the Hour, thefe are the two Proportiom; 
which follow ; , 

Firji, As Radius is to the Sine Complement of ihe Lati- 
tude, fo is the Sine of the Sun's Diftance from the Pole tó 
i* fourth Sine, 

Sec$nd¿}'} 
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Sirtúndfy, As that foürtfí Sine is to the Sine of the half 
Surrt, fo is £he Sine J oF thé Remaindet to a fifth Sine j 
againft which onthe verfed Sines, Is the Hour of the Day 
from Nooo- 

Exampie, In 51 Deg, 30 Min. North Ladtude, the Suri*^ 
Dedlnation belng 15 Deg, 10 Min, "North, and his Altitude 
■obferved to be 1 j Deg* 30 Miru I demand hís Azdmuth 
,and Haur of the Day ? 



Latitude 



90 
5* 



m, 
00 

30 



comp.Lat.38 30 
Comp. AIt-78 30 
•Sun's Dift.74 50 



North Declinat. 



d. m, 

90.00 90*00 
15,10 Ñor* Alt* 1 1.30 



Sun'sd¡ft.fromPole74.5oCom.Alt v 78.30 
Comp. Latitude 38.30 
Comp, Altitude 78.30 



Sumís 191 50 



half Sum ÍS95 55 



.Remainders 1 05 



191.50 



The half Sum is 95.55 



Remainder is — 17.25 

Then to find the Azimuth fay,j 

1, As S. god, is to S* 3Sd. 30m. fo Is Sine-ySd. 30111* 
Sine 37d. 20m. the fourth Sine/ 

2* As S. 3;dv 2om. Is to 3. g$¿, 55 m * ^° ls Sine 2id. ¡m. 
to S. 36d. againít which, 011 V erfed Sines is 8od. the Sun's 
Azimuth from the North Eafterly, if in the Forenoon, but 
North Wefterly in the Afternoon, ■ 

And to find the Hotirof the Day, it is thus ; 

f. As Sine ood. is to Sine 38J, 3001, fo is Sine 746./ 
15001. to Sine 37<1. the fourth Sine, 

2- As Sine 37d, is to Sine 95d, 55111. fo is Sine. ijd. 
2,5113-, to Sine zqd. 401x1. againif. . which on thé verfed 
Sines, is 9üd, 301x1. or 6 Hours 2 Minutes, which is the 
Hoim: from Noon 3 that" is 58 Minutes after Fíve of the 
CJock in the Mtirning, or two Minutes after in the 
Aftérnoon. THE 
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Description and Use of the 

S E C T O R. 

l* ^ I A H I S ufeful InftrumenJ: may be of any Length, but 
X it is commonly made one Foot ux loches, or two 
Feet long, to open with a Joint m the Middle like a C ar- 
pen ter's Rule, and one Inch and a Half or more in Bread th, 
and of any Thícknefs at Píeafure, according to the Mattcr 
it is made of, which may be either Box-wood, Ivory, Brafs, 
qr Silver. 

2. There are two Sorts of Scclors, known by the Ñames 
,of Gunter 7 $ and For/ier's Seítor, and fo metí mes both put on 
one Inítrument, that is GunUr*$ 8e£lor put on one Side of 
it, and Fofter^s on the other. 

3. The Lines on Gunter 7 % Sector are the fe, The Lim of 
Lines (marked at the End with L) Lines of Sines (marked 
S) Superficies (marked Sup.) Solids, (marked Sol.} Line 
of Metaisy Line of Equated Bodies^ Líne of Inftribsd 
B odies, &c. 

4. The Lines on Forfler's Señor are thefe Five, vi%* 
The Line of Lines, or Equal Parts, Chords, Sines^ Tcwgents y 
and Secants^ each marked at the End with its Ñame, or ñrfr, 
Letter of its Ñame, 

5. AU Seelor- Lines or Scales^ meet at the Center of the 
Head (where the Joint is) on the Left-hand, and from 
theiice are figured towards the Right, each being twlce re-^ 
peatcd ; that is, one on each Leg or Sidé of the St£fcr 7 
anfwenng one another. 

The SeZtor is ufeful in Projeítíon to reduce or to make 
a Scheme to any poüible Magnitude : Alfo in Proportion, t& 
work any ítated Canon or Proportion ín Ariihmetic y Gea- 
metry, Trigunométry, Navigation, Afironomy, &c. of which 
I will give a brief Account, yet fo as the Learaer may 
be infonned now to employ them furtlier, 

i-, The 
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I. 7be Ufe of thé Scflor Lines for ProjeBhn, 

J N Projectíor* it is oftcn reqmred to enlarge or diminiíh. 
^ the Scsile, that the Draught defigned may be of ks defired 
Magnitude j in doing oí which are uíed Lateral antl- Paral leí 
Diftanefcs, or Extents of the CompaíTes '- and to avoid a 
needlefs Repetí tion of the íame Things, take once for all 
what is meant by a Lateral, and Paral leí Diftance, or Ex- 
teñí: of tbe Cprnpafíes* 

í . As 'baUral Diftance fin any Line or Scale) is the %xu 
tent or Diftance taken on the fanie Lijie, on the fame 
Side or Leg of the Sector from the Beginning thereof, to 
any Numb'er therein defired. 

As for Example j thé Lateral Sine of 30 Degrees is the 
Diftance of 30 from the begirining of the Line of Sines ; 
and fo it is in the Line of équal Parts, Chords, Tangents, 
Secants, &c. 

2. A Paraltel Diflana (m any Line or Scale on the Sec- 
tor) is the Extent or Diftance, taken acrofs from any Num- 
ber in any Line on one Leg of the "Señor to the líke Num- 
ber m the líke Line on the other Leg of the Séftor. 

Or the neareíl Diftance from any Nurnber on one Leg 
(taken acrofs) to the like Nuinber of the Line on the 
other Leg of the Seclor. 

As for Example : The Paral leí Sine of 30 Degrees is 
(fLippofing the Se¿Tx>r operad to any Angle) the Diftance 
from 30 in the Line of Sinés on one Leg of the Sector^ to 
30 dcg. in the Line of Sines on the other Leg* 

Or, the neareft Diftance from 30 m the Line of Sines on 
one Leg, to 30 in the Lines of Sines (that is to fay) the 
Line iíTuing from the Center of the (joint or Heaá) on 
the other Leg, is the Para] leí Si fie of 30 Degrees, In 
like Manner it is done In any other Line or Scale* 

Xhis being underftood, the enlargíng or diminiíhing any 
xif the Sines, or the finding a Chord, Sine, Tangen t, or 
Secante to any propofed Radius, will nof; \)Q difiicult ; 

and 
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ancffor the Learner's furtber Information take tus Gene* 
ral Rule* 

Ip Ta Jmi the Chord > Sine s Tangente and Secante &c. U mf 
Radius (greater úr lefi) propofed* 

The -General RULE ís tbus; 

1. Take the propofed Radius in tlie Compafles, and; 
make it a Par alie! bn tí)e Seclor Íp the Radius of any ooe 
Line, that is> open the Seítor till the propofed Radías in 
the CompaíTes, be a Parallel Chord of óo Degrees in the 
Line of Chords ; or a Parallel Sine of 90 Degrees in the 
Line of Sines ¿ or a Parallel Tangent of 45 Degrees in the 
Line of Tangen ts ; or a Parallel Secan t of o Degrees in 
the Line of Secantsj for the Chord of 6o, Sine of q.0, 
Tangent of 45, and Secant of Ó Degrees are equal, and 
eaeh equal to Radius. 

2. The Seélor béing kept at that opened Diflanee, or 
Angle, the Parallel Dhíance in any Line will be a Lateral 
Diiíanee on a like Line to the propofed Radius a that is* 
a Parallel Chord of ic^ 20, 30, fifi, is the Chord of 10, 
20, 30, to the propofed Radius ; alfo a Parallel Sine, 
Tangent and Secant of 20, 30, 40, Esfc is the Sine 
Tangent and Secant of 20, 3Q, 40» &Í. to the aforefaíd 
Radius, 

II. Thi Ufe of the Se£tor in zvsrking PropériiQm. 

OUppofing the Learner underílands how to tafee a Lateral 
*^ Diítance on the Line of Lines "(otherwife called Equaí 
Parts) on the Chords, Sines, and to apply them paralíel 
in any Time on the Seflor, the working of a Proportioa 
ís thus ; 

A General Rule to WQrk by ike Se¿lor. 

1. Také the Seconá Term Lateral (that is» from the 
Beginning of the Line to the propofed fecond Term) 
an4 ogening the Se¿lor ? apply tj)at Extent Parallel (that 

is f 
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isaerofs) in the firft Term ; then ftay the Sector at thts 
Parallel Extent. 

2, Take the Parallel Diítance of the third Term, ánd 
meafure it Laterally, and it gives the fourth Terra fought or 
required. 

Qr briefer thus : As the Lateral fecond Terna is ta the 
Parallel firft Term ; fo is the Parallel third Term ta the 
Lateral fourth Term. 

This one Rule is fufficíent for any Proportion whatever, 
amd will appear fó by a few Examples- 

PRO B. L T$ muiíipíy hy the Line of Lines on the Señor. 
The Proportion ís 3 

AS i is to the Multipllér, fo is the Multiplicand ta 
the Product. 

Exampie, What is the Product of 8 multiplied by 4. ? 

The AEialogy, or, Proportion is this ; 

As 1 is to 4, fo is 8 to the Product 325 thus found by 
the Sector, and general Rule aforefaid. 

1. On the Line of Lines, (that is the Line of Equaí 
Parts) take the fecond Term 4 Lateral , that is, from the 
Center of the Joint, and the Beginning of the Line to 4 in 
the fame Line* > 

2. Open the Sector till you fit the (aforefaid Lateral) 
Diítance ín the Compaffes in the Parallel of 1 and j, or 10 
and io, that is, fet it over from 10 to 10 at the Encl of 
the fame Line, and now being counted for 1 and the 
firft Temikeep the Sector juft at that Angk ór Opening. 

3. The Parallel Diítance of the third Term 8 ; that is, 
from 8 to 8 taken acrofs from one Leg to the other ín the 
faid Line of Lines, and meafured Laterally (that Js, from 
the Eeginning of the Line towards the End) reacheth to 
32 the fourth Term, which is the Product of 8 multiplied 
by 4, Or íhorter thus : 
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As the fecond Term 4 (Laterally taken) is to the firft 
Term 11 (parallely fet) fo is the rhírd Term (taken Pa- 
rallel) 8, ta the fourth Term jfmeafured Literally) which 
is 32, the Produét as above. Oí thus, As the Lateral 8 % 
is tq the Parallel n, counted for 1, fo is the Parallel 4, 
to the Lateral 32, as above* 

P R O B L E M IL 

7h divide by the Line üf Lines on the Seítor- 

The Analogy, or Proportion, is thus : 

A S the Dívifor is ío i, fo is the Dividend to the Quo* 
tient, Or thus ; 
As the Divífor is to the Dividendo fo is 1 to the Quotient* 
Exampie j* How many Square Yards are in 36 Square 
Feet } Aíifwer^ 4 Square Yards. For (by the abo ve Pro- 
portion s,) 

As 9 is to i, fo is 36 to the Quotlent 4 : Thus to be 
wrought by the Se£lor ¿ As Lateral 1 is to Parallel 9, fo 
is Parallel 36 to Lateral 4, the Yards required. 

P R O B L E M IIL 

Tü worí tbe Rule sf Threpéfthe Line &f Lines on the Seítor ; 
út unto ihree Nufhbers given 7 tv find a fuurth in Geomeirk 
Proportion. 

The Analogy is, v 

A S the firft Term is to the fecond Term, fo ¡s the thixé 
Term to the fourth required, 
Exampie 1. If the Diam éter of a Circle be 14 Inches^ 
what is the Circumference í Anjwer 44 luches, For, by tíie 
Proportion is thus ; 

As 7 is to- 22, fo is the Díameter 14 to 44 the Cireum- 
ference required ; by the Señor thus wrought, as Lateral 
22, Is to Parallel 7, fo is Parallel 14, to Lateral 44, the 
Circumference of a Circle whofe piajneter is 14. 

4 Bxamplj. 



24° Marineras Compafs ReSlified. 

Examfihi. If a^lank or Board be 15 Inches broad, and 
ac Feet long, how many Feefc are in it í Anfwer ^ 25 Fee't ; 
For the Propordon-is this , 

As 12 is to 15 the Breadth, fo is 20 the Length, to 25 
Feet, the Content of the Board : And by the Scclor thus, 
as Lateral 15 is to Parallel 12, fo is Parallel 20, to Lateral 
25 Feet, the Contení of the Plank. 

PROB. IV. The Ufe rfthe Señor in Plane-Sailing. 

Ex ampie i* A Ship in ^id. 1 om, North Latitude fails 
NE- by N, 104 Leagues \ I demand the Latitude íhe is in, 
and her Departure from the Merídian ? 

The Proportions are thefe ; 

1. As Radias ís to the Diftance failed, fo is the Sine 
oF-the Courfe to the Departure from the Merídian, That 
is by the Sector, thus \ As Lateral 104. Leagues (on the 
Line of Lines) is to Parallel Sine of 90 Degrees, fo is 
Paral leí Sine of 3 3 Degrees 45 Minutes ( the Degrees of the 
Courfe from the Merídian) to Lateral 58 Leagues (011 the 
Line of Lines) the Departure from the Meridian. 

Note-) If 104 Leagues taken Lateral, be troublefome to 
fít Parallel in the Sine of 90 Degrees, fc then take íts half, or 
quarter laterally, and its Anfwer will be aecordingly íts half 
or quarter : As here, if you take 52 the half of 104 Leagues, 
the Anfwer will be 29, whofe Double ís 58 for the Depar- 
ture from the Merídian, as before, 

2. As Radius is to the Diftance failed, fo_ is Sine Com- 
plement of the Courfe to the Diííerence of Latitude, 

By the Señor thus \ 

As Lateral 104 Leagues ís to the Parallel Sine of 90 
Deg, fo is Parallel Sine of 56 Deg. 15 Mm, tothe Lateral 
87 Leagues, $he DífFerence of Latitude ; by which yon 
may find the Latitude the Ship is in, ai befcrej in the Ufe 
of tke Gunter* in Pages 209 and 210. 

Ex&npti 
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Example 2, A Ship fails South Eafterly 7 tül her Difference 
of Latitude be 275 Minutes, and the Departure from the 
Meridian 412 Minutes, I demand her Courfe and DifV 
anee failed ? 

The Proportions are thefe ; . 

1. As the Difference of Latitude, ¡s to the Departure; 
fe ís Radius, to the Tangen t of the Courfe ; That is, 

By the Se£lor thus : 
As Lateral 412 Minutes, is to Parallel 275 Minutes; 
fo is Paraílel Tangent of 45d. (that being Radius now) 
to Latera] Tangent of 5&d. i$m* the Courfe from the 
Meridian, whích makes SE. by E. 

2. As the Sine of the Courfe» ís to the Departure ; fo is 
Radius, to the Diftance failed, 

By the Seftor tlius: 

As Lateral 412 min* is to Parallel Sine 56 deg, 15 min. 
fe is Parallel Sine of 90 deg, fthat now being Radius) td 
Lateral 495 mitn the Diftance failed, 

After this Manner may any Proportion be wrought by 
the Sector, which I leave for the Learner's Excífe. 



The Ufe of the following TABLES of Latitudes 
and Longitudes, 

T Atitude and Longitude are two primary AfFeñions of 
the Earth : By the Help of thefe two, the Geographer 
endeavours to reprefent the, Parts of the Earth, that they 
may keep fymmetry and Proporción wíth the Whole. 

Latitude is án Arch of the Meridian, comprehended 
between the Equator and a Parallel : Eut Longitude is an, 
Arch of the Equator, intercepted . between the Meridian 
of London, in the following Tables, and the Meridian of 
any other Place. 

For the exaü fettlíng of Latitude, we have many abfo* 
lute Helps i but to determina the Longitude of a Meridian, 

and 



aná more efpecíaüy the Longitude of a Place at Se a , ls 
that which hath, má ftiíl wearies the greateft-Mafters of 
Geograpby, 

I have endeavoured to fettle the Longitude with as 
much Exa£tnefs as poflibly I could : For I not only cal- 
culated according to the Latitude and Meridian D ¡flanee of 
each Place from the Hendían of London, which Meridían 
Diftance I obtainecl from the exa£teft geographical Charts 
extant, but I confuí ted the Reckoníngs ó£ íkilful Manners, 
and wheri I fóund any Difference, I adjulted it boih ac- 
cording to Art and Reafom 

As for Inftan.ce; I had from abíe Marinera, upon their 
Jong Experience, the Meridían Diftance from Barbadoes 
to the Lizard : According to which I have fettled Ene Lon- 
gitude of ali the eminent Places in the Weft Indies- 

Aíid for the fetlíng of the Longitudes of Places i n the 
Eaft-Indies, I confulted Obfervations of EclipfeSj both 
nneient and modern ; as in Page ió'i Harmonicen Ccelefte-, 
the pífference of Meridiana bctwecn Goa and London is 
5b, 48mVand"MaIacca and London, 6b. $qm. My Table 
hath the former of thefe 5d, 5801, ancE the latter óh t 45111, 
The Difference betveeen ruy Tables and the former óf 
thefe Obfervations is rom, and of the latter 401. which 
Diffcrence rrifty be bore withal, 

4í íf the 'Reader coníiders the Tíme, being in 1664, 
í¿ wirh the great Labour and Pains (to my Knowledge, 
" betng theji his Servánt) the Author beftowed and ex- 
í£ pended in compiling this Work, the Performance may 
tc juftly be Jobked upon as then the beft of its Kind. 

íl But fmce that Time there have been betrer Helps, 
(C new Di feo ver i es made 3 and new Places found out; the 
Qt Correcto r 5 at the Requerí of the Bookfellers, and out of 
il Refpe£t to the deceafed Author, but mofl of all for the 
t£ publick Good, hath made fuch Amendments herein as 
" were poflible, by comparing of the beft Obfervations, 
u Tables, Charts, Maps, and Sea Journals he was able to 
* ( procure; fo that it may berconcluded thefe Tables are 

*• the 
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cc the truefivor come In general, neareft the Truth of any 
fC extant in our Language ; not rhat they are fo exa¿r. in 
" every particular Place, as to need no Amendment in 
•* 4 Time, but wkh Reípeíl to trie prefent Help they are fo. 

tc And now I could wifh, that tfolptr Authority would 
<c order, or that all Perfons concern ed in coiiftruéting 
íC Tables, Charts, and Maps, ^would mutually unite in a 
íC fi^ed Meridian where to begin Longitude. 

tc For, although Longitude may be begun at any Meri- 
cc dian, yet the Convenienee of it beginning át one Merí- 
* s dian in all our Navigation Books and Charts, would 
Cí render the Study and PraEtice of Navigacion much 
u more pleafant and eafy than now it is ; Such various 
C( Beginnings and Coun rings of Longitudes occaíion fome- 
ce to ftumble, others to miftake, and fome to condemn all 
íC to be falfe* by not confidering the feveral Meridians 
u made Ufe' of, which fuch a wiflied-for Union would 
ct prevent. 

u But this is not likely to- be in my Time, who arn 
* € fo near the Grave; yet íhould it be fet on Foot while ~ 

I am on this fide the other World, my beft Perform- 
e< anees íhould not be wanting to promote it, and íhould 
ífi count all. my fpare Hours from neceflary Preparations 
ct for my laft End, weli fpent in fuch an ufeful and public 
« Good," 

Note 1, I do begin the Longitude (in my Tables) at 
the Meridian of London, and increafing it on both Sides 
■the faíd Meridian ; that is to fay, both Eaftward and Weft- 
ward, and end in 180 Degrees the oppofite Meridian. 

2, Therefore (according to this Account) all Places 
on the Eaft Side of the Meridian of London líe 111 Eaíl 
Longitude j and, on the contrary, all on the Weft Side 
of it lie in Weft Longitud^. 

3. Tf a Shíp be in Eaft Longitude, failing to the Eaft- 
ward, the Longitude increafeth 3 but failing to the Weft- 
ward the Longitude decreafeth/ 

Q^i 4, Aad 
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4. And on the contrary, ifa Ship be in Wefl Longitude 
faílíng to the Weftward, the Longitude increafeth, and 
failing to the Eaftward, it decreafeth. 

5- Take Notice, that atl Places ín Eaft Longitude, the 
Sun cometh on their Meridian before he cometh on the 
Meridian of London. As thus ; ifa Place lie in 15 deg. 
Eaft Longitude, the Sun conreth one Hour fooner to the 
Meridian there, than he doth to the Meridian of London: 
If in 30 deg, Eaft Longitude, than two Hours fooner $ ¡f 
45 deg, three Hours fooner \ if 60 Degrees four Hours 
fooner ; if 75 deg. five Hours fooner \ if 90 deg, üx Hours 
fooner ■ íf 105 deg. feven Hours fooner ; and fo yon may 
reckon for any other Longitude* But on the coatrary, all 
thofe Places that lfe in Weft Longitude, the Sun or Star 
cometh on their Meridian after they are paft the Meridian 
of London. 

To find the Difference of Longitude between any two 

Places* 

TF both Pkccs be in Eaft Longitude, or báth in Weft 
Longitude, fubtract the lefs Longitude from the greater, 
the Remainder is the Difference of Longitude, 

If one Place be in Eaft Longitude, and the other inWeft 
Longitude, add them both together, and their Sum ís the 
Difference of Longitude, if it exceed not 180 deg, but 
when the Sum doth exceed 180 deg. fubtracT: it from 360 
deg. and the Renuinder is the Difference of Longitude 
r&quired* 

Note, That the Longitudes of Places, tabulated in Mr, 
COLSON J s Marineras New Calendar, heretofore elti- 
mated from the Meridian of the Lizard, are ín the laft 
Edition of that Booic, reduced to the Meridian of London* 



A TABLE 



"The Marineas Compafs Re&ified 245 



A TABLE conimning the CMefHarhours y Head 
landsandljlands in íhe World \ and jhewing their 
Latiíude and Longitude ; Begining íhe fáíd Lon 
gitudeat íhe Meridían fl/London. 



The -Sea-Coafl of Greeniand. 



Latitude 
D. M. 


Longitude 
D. M 


■ 7 fl 

/y 


A? 




I i 


/o 




oS 


rfi 
50 


■78 


5° 


09 


30 




13 


r 0 


33 


79 


*5 


I £ 


4 o 


•77 




*3 


00 ¡ 


*. 77 


*5 


1 2 


4 * ■ 


■ 76 


50 


13 


26 


76 




! 5 




■78 




21 




75 


15 & 


22 


II » 


77 


5St< 


20 


>°r 


77 


35 S, 


2 3 . 




76 




33 


3° r 


76 




2 3 


4°S- : 


74 


3° 


iS 




77 


40 


69 


10 


75 


05 


54 


S l • 


74 


4* 


53 


i 6 


7a 


00 


53 


12 


7o 


co 


61 


20 


69 


00 


45 


00 


69 


*3 


42 


35 


66 


3° 


3* 


00 



Namss of Places. 



HAduits Heaíiland — 
Fair F orel and r 
Cape CoId > the North-end of 
Charles Ifland - ■ ■ ■ 
Slack Point, South-end of it — 

Dear Sound . 

FotíI Sonnd- ■ 

Bell Soutid 

HTorn Sound ^ 



1 

í- 



Ducks Cío Fe 1 „ , Tn , 
Negro Pom t j Ed S esIIland 
Hope Ifland - 



Eíelies Sotind ■ 

Cape Barcan, or Barcam 
Cape Blanco 



Cherry Ifland, or Bear Ifland - 
ice Point, or Cape Defire — 

Admlralty Ifland— 

X.angenefs — ■ — 
Crofs Point : — ™ 



Fretum Btirrougíi 

Colgoyen lile 

Cape CandeEofe--- 
Cape Barfo ™. 
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The GoaíU from Arehangel to the Naze of Norway, 



Na me a of Places, 



Arch ángel > ■ 

Cape Grace, or Cape Bona Fortuna 

Cape G alian t, or Sweetnofe 

Kilduyn Iíland 



River Kok Entrance- 
Fiiherslflaod — — — 
North Cape- 



Tromfoimd Iíland — — 

Iíland Sanien, South WeftPoint. 

Loeford, Weft Point — 

Werro, or Weroy Tfland . 

Dronthem, ■ . ■ — 

Ranfdei 



North Point 

Katts Neis, or Scuts Neis South Point 
Hearle Iíland the South-end . 
North Bergen . 



Eommel Iíland, North Point 
Jedder- 



Nazc of Norway 
Mafterland 



Latitudé 



Longítude 
D. M 



ti* 

1 


34 

J i 




38 


00. 


66 


OD- 




3 £ 


j 


68 


IO 




34- 


4° 


69 


30 




3 1 


20 




IO 




31 


°5 


70 


OO 




26 




7 1 


2 3 




23 


02 


yo 


20 




10 

j 


00 


69 


35 






co 


6S 


! S 


0 


09 


4°^ 


67 






°7 


30 Z 


63 


20 


tr 


10 


S9o 


6-3 






06 


2 6 g 


62 


20 


1-t 

c 


OS 


61 


45 


Ci- 
en 


Q 3 


36 g- 


óo 


4° 




°3 


38 


60 


10 




oó 


14 


59 


25 




05 


40 


53 


05 




oó 


IO 


57 


45 




°7 


24 


57 


53 




1 1 


4S 



Sea 
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The Sea-Coaíts in íhe Sound. 



Ñames of Places* 



Maerden ■■ — 

Caperwick — 

Anílew, or Chriftíana- 

Gottenberg — - 

Cape JCol — 

Elfenberg . i 

VaUlenbom * 

Chrifti&nople — 

Calmer — 



CSoath-end 
Oclandthe ^ Nor ^ eüd 

Landford— — ■ 



Stockholm 
Aboo 



Rafeborg- 
Borgo 



Pelung Sound- 

Wyburg 5 

Peteríburg 

Narva * 

Revel- 



Nargin líland , . ■ ■ > , , ■ 

Sybrannefs inDagoo^ or Dagerort — 
Areníberg in Gefel líland ■ 
Pápiaw . n — 



Ruñen Ifland 
Riga , 

Domeñéis — 



Latitude 
D. M 



99 
■59 
57 

$6 

ÍS 

56 

5 * 
s ó 

57 

íl 

60 

¿a 
60 
60 
60 
59 
59 
59 
59 
5% 
58 
57 
57 
57 



19 
20 

4° 

5° 
30 
10 
28 
00 
40 

*7 
20 

20 a 

28^ 

40 | 

3^ 

5 2 
oo 

07 
27 
3? 
00 
20 
30 

55 
00 

30 



21 

22 

26 

29 
30 

2 .9 
24 

24 
2 3 
2 ,3 
25 
24 
24 
2 4 



248 The Marineas Compafs Rettified. 



The Sea-Coafts in the Sound. 



Ñames of Places* 



Der Winda — 
Der Memel . — 
Coningfburgh 

Dantzic 

Heel 



■Gotland, the North-end 
Faro Sotind ■ 
Gotland Wiíbuy 



Gotland, the Soath-end 

Bornholm ^ j . 

Camin, or Hamin 

Jafmondj or Rugen i 

Roítock — 

S trelfound — 

Wífmar' ■ ■■ — 

Lubec ■ 

C openhage n 

Elínore * — 



Laticude 
D, M, 



Uraniberg — ■ i — 

Anout, or Anholt Ifíand* 

Lefon, or Lefnow Ifland, Jefou 
The Scaw- ~— 



Longítude 
D, -M 



57 


"S 


22 


©6 


SS 


48 


21 


36 


54 


43 


21 


35 


54 


22 


18 


36 


54 


4^ 


*9 


08 


58 


00 


20 


15 


S3 


03 


18 


50 


$7 


■*■ 0 


18 


3°<í 


S7 




l 7 


45? 


55 




15 


40 ~ 


£4 


40 1' 


1? 


00 £ 


54 


H 




54 


3?fr 


18 


40 & J 


54 


25 


H 


16 

CP 


54 


10 


12 


OO 


54 


00 


n 


45 


SS 


4* 


12 


5° 


56 


2 2 


12 


40 




54 


12 


S S 


? 


50 


II 


06 


57 


05 


IO 


30 


57 


30 í 


IO 


20 



The Sea^Coafts of Holland and Flanders, from the Scaw 
to Calais. 



Holy Latid, or Heighland liles— 

Hamburgli — . t „ , T 

Brem¿n -j í . , 

Embden ■ — , 



Ameland Ifland, or Amoyland 

Scheíing — , r 

TheFIy ( : 



54 
53 
53 
53 
53 
53 
53 



2 4 

4-íf 

30 

*7£ 
1.6 S- 



10 

07 
06 
°5 

0.5 
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The Sea-Coails of Holland and Flanders, from the Scaw 
to Calais. 



Ñames of Places, 



The Texel - 
Amílerdam^ 
Rotterdam - 
Antwerp — 
TheBrill- 



Middleburgh in Zealand- 

Sl^ys 

Oílend 

Óunkirk ■ * .. ■ 



Latitude 
D, M. 



í3 
52 

5 a 



12 

*3 o s 

1* 55 ? °4 ¿ 5 ^ 
^1 10^ 04 » 

5* 00 3 04. 00^ 

5 1 37' Si 03 5 8 cS 

U H&]o3 43 £ 

51 HS- 03' 00 

;i 04 27 



Longitude 
D. M. 



10 
l 4 

00 



The Sea.Coafh about the Ifland oílceland. 



Grimas Hole, or Geuberman's 

Rocks 

Gamar liles, or Giüe . — « 

Weílm ani a I ñes 

Rock Point 

SnowHiÜ — : 



Fair Foreland - ■ — - 

Ragc Point, or Orgal Bay 

Marza, or Largenefs r 

Grimfa Tile ¡ f-^ 

Langeneís- 



Bargarers Point: 

Silly, or Pappy liles- 
Horn Bay / 



Merchants Foreland- 

Portland 

Greeri's IHand ~ 



66 

¥ 
¿3 

64 
% 

vJO 

66 
66 

67 
66 

66 

64 

64 

63 
64 
66 



2 3 

4S 

3° 
00 
1 1 

00 
08 p- 
ic r 
46 g- 
20 ÉL 

50 
*4 

Q2 



22 

26 
ZZ 

%6 

*7 
,6 
25 
24 

22 
Í2 

r6 

12 

1/ 
2 í 
24 



SO 

5+ 

54 
2 4 
14 

2 3 

25 : 

Oo 

34 g" 

35 g: 

10 p- 

00 ' 



G 5- 

40 



2 50 
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The Sea Coaílsof Seo tía nd; 



Ñames of Places. 



Sky líland Norlh-end 

líland of Levvis, North-end- 
Ferro H^ad, orS. Ertá — — 
Shetland South^end « 

Faírliie 

ííles of Grkney 
Cath Nefs Point 
Buchan Neis — 
A b erdeeii' 
Dundee . ■ ■» 
Leí di ; 



Edenburgh 
Benvick 



Latitude 
D. ¡vi. 



57 
S$ 
61 
6o 

59 
59 

SS 

57 
57 
S 6 
$6 

55 

55 



45 
zo 

15 

3*B 

45 | 
00 

f% 

45 



Longitude 



05 
07 

°5 
02 

QI 

03 
02 
01 
01 
oz 
02 
02 

OI 



45 
00 
10 
00 33 

22 

36. § 
i8| 

40 ft 
56 

59 
55 



The Sea-Coañs of Englandfrom Benvick to the LizartL 



Mewcaftle 

Sheiles, or Shields 

áunderland 

Hartlepool — 

Whitby 



S car boro ügh * 

Flamborough Head 

Burlington — 

The Spurn — * *- 

HulJ . 

Grimeíby — 

Boflon — 1 — i* 



■WeIJs — 
Blackney - 
Cromer — 
W Inter ton 
Yarirto, 1 - 



55 


1 2 




01 


3°^ 


55 


02 




01 


23 ■ 


54 


55 




01 


20 0 


54 


43 




00 


0£ 


54 


10 




01 


50 


54 


20 




00 




54 


09 


0 


00 


j 9 ed 


54 


00 


= 


00 


08 h 


53 


35 


t- 


00 


0 

30 p 


S3 


5 2 




00 


20W 


fS 


30 


r-f 
= 


00 


0 


53 




00 


*5f 


5* 


55 




00 




53 


10 




OI 


00 | 


53 


08 




00 


55c£ 


53 


10 




OI 


c 5£ 


■52 


57 




01 


22** 


> 2 


52 




OI 


38 
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TKe Sea-Coaíts of England from Berwick to the Lizard, 



Ñames of Places. 



Aldborough 
Orfordnefs — 
üpfwich — — 
Harwich i— 



Colchefter - 

LONDON ■ — 

Rochefter ' ■ 

Márgate — - - - 

The North Foreland 
Sandwich. — ■ 1 — 



The Downs - — — 
The South Foreland 
R ipraps, a Sand — 

Dover 

Dongenefs 

Rye ~ 

Beachy 

Shoreham 



Portfmouth 

lile of Wight, Newport- 
Pooi 



WeymoQch 
Portland — 
Chiddock - 
Lime 



Exmouth Bar , * _ 

fíerry Head ? the S. Poínt of Torbay 
tTopes Nofe, the N. Point of Torbay 

Dartmouth Bntrance — - 

Start Point 

Prauh Point — ^— . — 



Latitude 


Longitüde 


Tí 






M 


52 


20 


GI 


25 


i 2 


12 


oi 


16 




IO 


OI 


05 


s z 


°> 


or 


18 


K I 

j 


íS 
j 


00 




51 


j 


00 


00 


51 


28 


00 


26 


S J 


¿ 7 


or 


14!? 


5 X . 


27 


0 1 




5 1 


^5 


01 




23 


OI 




5 1 


10 


0 1 


20 


Sí 


53 


°i 


26 


í! 


06 ? 


01 


J 3 


50 


57 S 
02 * 


00 


S 1 


5 1 


01 


45 


50 


46 ss 


00 


25 


50 


55 £ 


00 


17 


50 


49 q 


00 


5 o 


so 


42 


01 


2 5 


50 


5 6 


01 


54 


50 


42 


02 


40 


50 


30 


02 


44 £ 


5 o 


46 | 


02 


52^ 


50 


43 


02 


58 s. 


5° 




°3 




co 




03 


30 ÉL 


S o 




03 




5.0 


22 


°3 


35 


50 


06 


°3 


4S 


S° 


15 




4S 
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The Sea-CoaiU of England. 



Naincs of Places, 



The Eddyítarje . 

Plymáuth 

Ramjiead 

Foy ■ 



Latittnk 
D. M 



Falmouth 
LIZA RD 



S° 

¡5° 
5 o 
5° 

¡ S° 
5° 



»4 2 
250 

21 ^ 



Longitude 
D. M 



04 

°4 
04 
04 
05 
°5 



so ^ 

34 r" 
oi ü 2> 



The Sea-Caaíls frora theLtzard ta Holy-Head. 



Land's End- 
Guíf 



Scílly Iflands, St. Agnes LigTitfroufe 

Seven StotYes * — ■ 

Hartland Point 

Luñdylfk — 1 — - 

Mort Bay* or Mort Point- 

Briítol — — ■ - 

Swanfey 



Caldy liland 

Mílford 

Su David's Head 

Baríey, or Bardfey liland 

Liverpool 

Windieftef — ■ 

L anca íier r 

Whííe Haven 

lile of Man, Weil-end — 
Holy-Head i — 



50 
49 
49 
So 
Si 
Si 
5 1 
5 1 
S 1 
5 1 
5 1 
5 l 

53 
53 

'54 
54 
53 
53 



06 


06 


00 


s 6 


06 


06 


5 6 


06 


34 


10 


96 


40 


°3 


04 


3' 


i3 


0+ 


38 


3 3 


04 


J3 




02 


3° ^ 




03 


55 £ 


37? 
43 S 


04 
°S 




s 6 s¡ 


°5 






04 


35 í 


20 


°3 


00 g- 


37 


0+ 


20 


42 


e 4 


36 


17 


°3 


3°_ 


45 


°S 


00 


23 ' 


04 


40 



v 
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The Sea-Coafis of Ireland. 



Ñames of Places. 



Fair Foreland 
London Derry 
líland Torre — 
liles of Arran — 



Stags of Broad Haven 

liles of Arlan 

Galway 



Gall, or Doen's Head 

Lupis*s Head« — 

Limrick 

Blafques ■ »■ — 
Skillocks ■ 



Cow and Calí — 

Mizan, or MiíTen Head ■ 
Oíd Head o f Kinfal? — 

Cape Clear 

Kinfale — 

Cork 

Waterford * 

Wexford— — — — — 
Dublin 



Lumboy Ifland 



Latitude 



D. 



M. 



Longitude 
D, r 



ss 


Oí 1 


06 


30 


5S 


OO 


07 


50 


SS 


09 


08 


30 


54 


48 


08 


59 
06 


54 




IO 


54 


SS 


IO 


°3 


53 


07 


09 


40 


5 2 


40 


°9 


3° 


S 2 


H ¡3 


10 




5* 


*3§ 


cg 


45 


s a 


00 ^ 


1 1 




s> 


^ r -1 

3o£T 


1 i 




5 1 


2Z 


10 




5" 




u 


3 o £ 


S' 


35 ? 


08 


58 « 


i 1 




11 


10 


5 1 


ro 


09 


40 


S' 


45 


07 


30 


S* 


09 


08 


40 


5 2 


13 


07 


27 


53 


J2 


06 


55 


53 


24 


07 


30 



The Sea-Coaíts of F ranee 



Calais' » -r- 

Dieppe ' 

St. Valkry. 

Sain Head, Cape de Antifer- 

Rouen Mouth * 

Cape -Barfleur- 



Cape de la Hogue- 



ra 

49 
50 

49 
49 
.49 
49 



56 O OI 

10 & 
44|7 
34* 

3 8 ÉL 
47 n, 



00 

OO 
00 



Oí 

oz 



— . „ 
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The SeaCoafís of France. 



Namesof Places* 



Alderney —i 

Caíkers- - 

Guernfey 

Jeríey - 

St. Maloes — 

Morí a"i>: 

ííland de Bafs 

Uihant 

Conquet 

Breifc. 



Camarita Bay 
Seams 



Weft Penmark- 

gdllíle 

NFantz — 



Heys lile 

lile de Rey the Middle 

ífles o F Oleran 

Rochel — 



Bourdeau City ■ 
St. Sebaílian 

Bilboa — 

Cnpe Pinas 



-ape Ortegal 

Cape Corunna, or Groin 

Cape Finifterre ■ 

liles of B ojona — 

Oporto - 



Burlings — — 
Roek of Liíbon 
Lííbon 



CapeSt Vincent- 
Gape St. María - 
Cádiz 



Latitude 



49 S° 

49 5° 

49 33 

49 °5 

4 8 39 

48 33 

4.8 50 

4 8 30 

4 8 ¿7 

48 23 

48 .25 

48 02 

47 48 
47 

47 14 g 

46 24 ¡5 

4 6 10 tp 

45 S^p 

46 ro g 

44 5° Q 
43 24 
43 29 
43 5 6 

45 47 
43 28 
4 3 

4^ 

40 50 

39 3? 

jS 42 

38 42 

3 Ó 53 

36 5 S 

& 33 



Longitud e 
D, M 



15 
29 



02 


12 


02 


ZO 


02 


40 


02 


26 


OI 


s7 
j / 


Oí 




04 

T 


OO 


oc 


02 


oí 


0© 


04 

T 


20 


04 

1 


28 


oc 


00 


04 

T 


24 


J 


j6^ 


oí 


39 % 


02 


Id. J-* 


01 


10 2 


01 


00^ « 


OI 


rr 
1 1 C 


00 


J M 


O E 


27 


02 




06 


OO 


cS 


3 2 


09 


20 




4° 


09 


*7 


09, 


35 


09 


48 


09 


5 o 


08 


i 


09 




08 




06 


00 
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The Coalh on the Main Continént within the Straits. 



Námes of Places, 



Gibralter ~ 

Malaga ■ — 

Cape de Gat 

Cape Paul 

AHcant — 

Cape St, ftiartín 

Barcelona — 

Marfeilles — 

Toulon — 
Genoa — 



Leghorn — i 
Civita Vecbia ■ 
Rome — — 
Naples 



Cape S parte vento < 
Cape Colorines-- 



C ape S t . M ária s o r Lucía 
Ancón a ■ ■ « — — . — 



Venetia, tír Venice 

Zara ■ ■ ■ ■ , 

Ragufa ■ 

Cattaro ■ 



La Valona — - 
Point Palerma- 
t-epanto 



Cape Matapan, or Caliga — 
Cape St. Angelo, or Angulo - 
A thfeh s ™ . 



Latitude 
D. M. 



J6 
36 
0 
P 
3» 
38 

4* 

43 
43 
44 
43 
42 

4 1 

40 

37 
38 

39 

39 

43 

45 

44 

4* 
42 

40 
40 
38 
36 
ÍS 
37 



12 

48 
30 

*5 
35 
46 
26 

re 

07 
25 

33 

ib 

54| 

S b r 

56^ 

S C I' 
45 ^ 
40 

25 

3° 
45 
47 
45 
co 
20 
33 
3 S 
58 



Loiígíttidéí 



04 


53W 


°3 


50 w 


02 


05W 


00 


I5W 


00 


05 w 


00 


40 


02 


18 


c 5 


-7 


OO 


efe 


úS 


43 


10 


2 5 


12 


2 5 


1 2, 




*4 




í6 


45 0 


i3 




l8 


43 2 
3°^ 


18 


14 


2D 


[2 


IOi 


l6 


35 


ZO 


00 


J 9 


'7 


ao 


°S 


20 


*S 


22 


02 


22 


4 l 


h 


S 6 


z 4 


Q5 
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The Coaíts on the Main Continent within the Straits, 



'Ñames of Places. 



Cape Martelo, South Point 1 

of Neg ropón t — J 

Cape-Colon, orCollonne 
Salonechi 



O & í í) l J ctn 1 ' 

Cape Monte Sanfto 
Gallipoli 



Conftanfinople 

Cape Barbador, or fiaba 

Snvyrna 



omyrna 1 ■ „ 

Oipe Barb emola, or Blane- 

Epheíus 

Antiochetta - 



Antioeftetta 

Scandaroon, or Alexandretra 

Antioch 1 ■ ; 

Aleppo ■ " 

Tortofa 

Trípoly 



Joppa* or JaFa 

ferufalem 

Alexandría 

Cape Rufato 

Cape Mefurato 

Tripoly — 

Sufa - 



Cape Bona 
Tunis — 
Bona 



Seven Capes 
Gígeri 



Laiitude 
D, M, 



Longitud e 
D. M. 



3* °7 



Cape Tidelles, or Dellys 

Algkr « — m — 

Cape Tenes 
Orain 



Cape Tres Forcas 
Ce uta -r^— - 
Tangier — ■ 



37 

40 
43 
40 

39 
38 
38 
38 
36 
36 
36 

35 
35 
34 
32 

3* 
31 

3* 

3*, 

32 

35 

37 

36 

37 
37 
37 
37 
}6 
36 

56 
*5 

35 

35 



45 
4 1 

26 

33 
59 
30 
28 
09 
00 
30 
34 

M 

45 
00 

38 ? 

lo w 

4 3 § 
21 P* 

54 
55 
*3 
50 
08 

*S 
l 4 

■5 

50 

45 

02 
30 

54 



25 03 

24 42 

2 3 "3 

25 oz 
27 
28 
26 
27 
a6 
27 
3* 

36 
37 
36 

35 
3$ 

3 o 
21 
16 

13 
ta 

LO 
10 

o; 

\°7 
06 

04 
03 

01 

00 
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Ifiands within the Stxaits, 



Ñames of Places. 



Formen t um- 
Ivica < — i — 

¡Vi ajorca 

Minorca 
C 
C 

Afinaría 



Coío?No°r?h h } EndoíSardÍnia { 



Bonifacio, South 1 -p 3 c ^ r 
C. Corib,N 0 r t hj EndofCoraea 

Capri, or Capria 

Lilboa, or Elba -. — — - 

Planofa i — 

M. Chrifto — — — 



P al m a rol la , or Pal merí a - 
Ponía *. 



Ifcia, or Bfchia 
Strom bello— ~ 
Velcanello — ~ 
Fellicur t». ■■ ■ ■ ■■ 

Allicur 

UíKca . 



Trapano Wefl End of \ 

Palermo in / 

C. PailaroEalr.End of\ SiciUy 

Mefiinain / 

qiracufa in \ 

U Molin in- > 

Pantalaria — - . 

Limofa - — 

Lampidofa —————— 

L MaJta . . 



Latitude 
D, M. 



Ouvre PoeU a Rock - 
Grande, orí, Longo- 



J 



38 
33 
39 
39 
38 

4< 

4i 
+1 

42 

43 
43 
42 
42 
4 l 
41 
40 

3*' 
38 

38 
38 
38 
37 
38 
36 
38 
37 
37 
36 
35 
3S 
3! 
3S 
44 



33 

46 

S 1 
46 

IO 

°3 
24 
5 G 
03 
45 
3° 

17 2 

' o 

00- 

54 £ 

5 a I 

27 

3° 

28 

36 

57 
06 

38 
07 

??\ 
42 

48 

56 
34. 

53 

4-5 
H 



Longiu 
D. M. 



01 
oí 
02 

D 3 
09 
09 

°9 
09 

09 
10 
1 1 

JO 

1 1 

13 

!3 
14 
16 

«S 
15 
14 

13 
1.3 
¡3 

a 

J 5 
12 

*3 
12 

14 
16 
ió 



55 
40 

c 3 

S 2 
12 

5 b 

08 
46 

50 

i? 
00 

45 m 
00 £L 

35r 
37 g 

33 a 
00 

4* 
5* 
>3 
50 
43 
20 

4 I 
$6 

20 
1 1 
4 6 

34 

3 6 

18 
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lílands withiathe Straits 



Ñames of Places. 



Poma — 

St. And-ea • 
LiíTa 



pt; Aguila 
Corzo] a — 

Melada 

Corfú - — 



Chephalonia 

Zant — = 

Sapíenfa - — 



Latí cu de 
D~ M. 



43 
45 
4* 

42 

Z l 

%6 



to 
ii 
46 2 
4° 2 

52 » 
5*f 

46- 
40 



Longitude* 
D. M. 



ió 08 

16 26 

•7 3^o 

18 06^ 

^ 1 00 1 

21 30 

21 45 



lílands in the Archípelago, 



1 aíib — 

Le mu os : 

Siatto, or Sehate 

3 ció, or Xío — 

Patm os ■ 

Tino 

Zio, or Sea 



Ferminia, Fermina, or Termine — 

Perfante, or Sifanto » , — 

Millo* Mila, or Meló — 



P ™ ? Sontk-cnd of C. Tranquil] 

IS.Wl -fC.Baüra - 

iEaíl iendof Copras J C. St, Andr»; 
S, ) l [ C. de Gafe- 



40 
39 
39 
*8 

39 
38 

37 

37 
37 
37 
36 
36 
35 
35 
3°" 
36 
34 
35 
34 



40 

59 
*5 
57 
22 
22 
20 ? 

37 r 

24 PS 
58 I 

4°£ 

15 

00 

27 

o í 

57 

3* 

3° 



*5 
M 
26 
27 

*3 
26 

¿6 

*S 
24 

? 5 
*S 
*4 
*7 
2 3 
28 

3Í 
33 



_____ ^59 

The Sea-Coaft of Barba ry and Guiney, from Tangier te 
Cape Bona Efperanee, 



Ñames of Places* 



CapeSparteT --■ ■ ■ 

Salle — 

Cape Cantin - ■ ■ — «~ 

Cape de Geer * — ~< 

Cape de Non — 

Cape Rajad o re 

Cape Blanco — — — — 
Cape de Verde ■ » 
River Gambia's Entra n ce 

Cape Roxo — 

Cape de Monte, or Mount ■ 

River $efter> or Seílos 

Cape de Palmas 
Ríver se, Andrea - 
CapeThree Points 

Cape Corfe ■ 



River de Volca, or Achara . 

Cape Formofa — = ~~ — 

New Caíabar Entrance — 
Oíd Cala bar En trance — 

River de Camarones 

lílaad Ferrcand Poo 



Ifland de Frincc, or Princc' 
River de Anger, or Angra ■ 
ifland Sr. Tilomas — 

Ifland St. Matthews — 

liUnd Afcenfiou — 

líland Anabona * 

CapeLopas- 



Cape Negro ~- * 

Ifland St. Helena No.va 

Ifland St. Helena 

River Congou — 
C=ipe Se, Thomas 



R z 



Laticude 


Loneit, 


D* 


M, 


D. 


M. 


3í 


46 




49 ' 


33 


5^ 


06 


20 


3 Z 


46 


00 


10 


30 


2; 


10 


06 


28 




1 1 


35 a 


26 


04 


i"$ 


20 


45 


17 


2 5 r 


H 


43 


17 


zoo 


13 


08 


J 5 


3 1 ra 


1 1 


50 


¡s 


°4¡_ 


06 




12 


OO 


05 


24 % 


08 


36 


05 




06 


00 ; 


o 5 




04 




°4 


28 ^ 


OI 


5° 


05 


1 r- P- 

-I5O 


OO 


2 3 


05 


S5 


03 




04 


"5 


OÓ 


40 


04 


42 


08 


33^ 
45 g 


04 


10 


O9 


03 


25 


IO 


lOoq 


oz 


40 


1 O 


30 H 


OI 


40 


09 




00 


9° 


IO 


OI 


00 


00 


oS 


00 


OI 


30 


06 


ojW 


07 




[ 4 


01W 


02 


10 g 


07 


27 E 


00 




09 


55 £ 


1$ 


oS r 


12 


31 E 


16 


? 

00 g 


06 


04 É 


i6 




05 


50W 


°5 


40 


! 3 


25 E 


24 


50 


14 


43 E 
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The Sea-Coaít of Earbary and Gulney, fromTangier to 
Cape Eona Esperance. 



Ñames of Places, 



Cape Secos, Segó, or Seca 
Cnpe Bona Rfperance , 



Cape Aguilhas, or Lagullas 
Mand TriíHan de Actmha — 



Ladtude 
D. M 



2Q OO 

34 °7 r 

34 54 E 
37 ' 



The Sea-Coaft ofBraziL 



IflandSt. Paul 
Para Kíver 
Cape St. Roque 
Rio Grande 
Pernambuco ■ — 



Cape St. AugufUn 
líland Ferdinande Lorenha- 
Ríver St. Franfifco 
Bay de Todos Santos 

Port Segura ■ — 

Cape de Abrolhos ; — 
SpiritoSando 



Cape St, Tilomas - _ — 

C a pe Frío ~— — % ■ ^ 

líland St. Catherines <— 

River Grande's Entrañes < 

Cape St. Waria — 

River de la Plata, or Cape St. Amonio 
Cape de S t. And re a s ~— 
B ay S i n Tu n d a , or Si nfendo - ■■ ■■ 

Point de los Leones — - — 

Ríver Camarones 
Cape Blanco — 
Pepy's file 



Poínt of River St, Julián —— < 
Cape Virgin Mary of Magel, Straits 
LeMaire Strait l „ .. — ^. 



Oi 




H 


3^ 


02 


50 


4* 


47 


05 


co 


35 


47 


°S 


20 


35 


57 


08 


3° 


35 


of 


oS 


4 S 


35 


10 


°3 


50 


31 


10 


iO 


5 Ó 




40 


«3 


OO 


3 8 


5 D 


16 




40 


00 


[8 




41 




20 


2 5 S 


4° 


00 «- 


22 




42 






4z 


20 § 




5°f 


4 S 


31 




5?. 


OO 


34- 


a» 


5* • 


40 ™ 


35 


40 


67 


36 


3* 


40 1 


6$ 


°s 


42 


35 


68 


00 


44 


00 


70 


40 


45 


30 


73 


00 


46 


S o 


72 


°7 


47 


20 


66 


40 


48 


40 


74 


34' 




00 


75 


°5 


54 


34 


7J 


01 
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The Sea-Coaíh of Bmzll 



Latitude, 
D. M, 


Longitude 
D. M. 


CC 22 o" 

zz 30 S-, 
19 30^ 

19 40 £: 
SO 30 ^ 
08 - Oí* 


67 02 ^ 

25 15 r 
55 § 

29 

30 00 £ 
14 30 



Ñames of Places* 



Part of Terra del ^ 



C, tíorn, tke 
Fuego — ■'— ■ — 1 

líland dos Pieos ■ t—- 

ííland de Martin vas < 

Ifland St. María de Agofta ? 

Iflaad Trinidad a * 

Ifland Aícenfion ■ ■■ ■ — 



The Coaílsoji tKe Main Continent in the EaíhJndies. 



Bavde AUogoor Dallagoa ♦ 
River St, Lucia * — 



Cape St. Martin, or Maria— 

Cape Cori entes 

Mofambique 

p, de Aguada, or Del Gada 

Qape de Falfo *¿ 

Tongon : * 

JVlombafo- 



MoIInde, or Melinde* 
River Larnos 

Magadoxa 



-Cape de Bailas, or Boxos- 

Cape de Gardefoy 

Aden < 

M oe h a * 



Cape Matriaca 
Defar 



Cape .Reftlgat*. 
Mufcat — ,- 



Bafíbra, or Bufero- 

Gambaroon 

Cape Glado — — 



25 


30 


3» 


°5 


'28 


20 


32 


J 7 


zz 


40 g> 


35 


05 


^3 


4 o| 


3Ó 


*7 


J5 


02^ 


41 


40 


10 


17 p¡* 


40 


10 


09 


00 1 


39 


20 


04 


5° Si- 


38 


59 


°3 


so 


38 




03 


58 


39 


-35 P 


or 


20 


40 


13 ir 

*3 a 


02 


50 


45 


20cfq 


04 


06 


47 


3-S & 


1 1 


00 0 


5 1 


*3 


47 


00 


H 




44 


50 


»3 




5 2 


10 


l 7 


00 g 


55 


35 . 


22 


41 s 


59 


45- 


23 




57 


45 


29 


45 


49 


zo 


*7 


fia 




40 


^5 


50 


Ó2 


34 H 
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The Sea-Coafts on the Main Contincnt in the Eaít-Indies 



Ñames of Places, 



River de Sinda> or Cindc 
Bia Head — — — 
¿Surat ■ * — 



Ladtude Lóngit. 
D. M-1D- M. 



Bombay líland 
Se. John's 



Cbauk, or Choale ■ 
Dabul 



Rajapoür lile 

Goa — - 

Carwar 

Manquelore 
Tellecherry— — 
Calecut — ~ — - - 
Can nailon ■ 

Cq chin • — 

Afljanga — 

Cape Comarin — ~ 

Columbo in Zeylone — — 

P oint de GaIie,or Gallo, on the famc 

D unciré Head on the fame— i 

T rincón órnale 



Great BaíTos Shoab 

Jetrapatam — 

Negrap a U ra — 
Tincumbar- 
Porto Nova- 



Pondichmy — — — 

Fort Sí. David, or Trcgapatam— 
Conymere 



¡Fort Se George, orMadraííapatajn 
Palliakate - ¿ 

Atmegon-— — i - 

Petapoli 



Due Polnt, or Mecha- 
Maíulipatam 



H 

21 
Zl 

zo 

19 
19 

18 

t8 

17 

! 5 

"4 
12 

1 1 

í 1 

10 

09 
08 
07 
07 
06 
06 
08 
06 
09 
1 1 
1 1 
1 1 
1 1 

12 
12 
13 
13 
14 

l6 

16 
16 



45 
02 
10 
06 
18 
55 
3i 
33 
02 

3 l 
47 
53 

42 

16 

22 

54? 

2 9g: 

50 r 

07 p 

3 o £' 

_ Ei 
02 O-' 

40 

2 3 
05 

01 

"S 
45 
54 
05 
35 
1 1 
40 
16 
16 
08 
28 



69 
7* 
73 
73 
73 
73 
74 
74 
73 
75 
75 
75 
75 
75 

n 
76 

77 

79 
80 

80 

81 

81 

80 

79 
79 
79 
80 

So 
80 
80 
SO 
80 
81 
Sr 
81 



35 
5° 
z 5 
30 
06 
20 

37 
3° 
10 

50 
00 

25 ' 
25 

39 
35 
55 
2 5 
2 5 
3°cS 

45 & 
40 

45 
10 

55 
5o 

44 
06 

55 

1 2 

5^ 
12 
i í 

3? 
40, 
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Fhe ¿ea^Coatb on the Main Coatment in the Eaít-Indíes 



Ñames oí Places, 



Maffipore 

Vífagapatam — - 
Birailapatarn ■ — 

Pondy — — — 

J^carnaut Pagod- 
¿Ufepnre - — . — » 
C. P remiras — - 
Buí afore Road — 

Piply — 

Hughly — - — 
Dacca ¿ « 



Cafisn bazar 

River Bengal - 
River Aracan — 

Pegu 

Melacca ■ 

Fonnofa N. Poínt 
Point Romanía *- 
Point Cui — 



Siam Encauce ^ — 
Cambodla En trance 

Cape Anai illa, cr A varilla 

Cochin, or Chinchen — 

Tíínqtiin 

Cantón — - ^ — 

Amoye líknd — 

Hockfew - - 



River Swadia 
llampo, Lingpo, 
rílatid Chufan — 
Nanktn - 
Pekín^— 



or Ningpo- 



Latitude 


Longit. 






D. M. 


16 


30 


üi 57 


¡7 


43 


83 57 


J 7 


S 1 


84 09 


iB 


49 


85 15 


19 


í> 


86 42 


29 


1 1 


87 z 3 


ZQ 


40 • 


87 35 


21 


16 


87 4S 


Zl 


25 


87 57 


2 3 




89 05 


2 3 


57 


90 ss 


2 5 


06 


88 4J 




i? 


92 21 


¿O 


05 1 


93 4°£? 
96 56- 


l 7 


02 




102 10 ^ 


Zl 


z lí 


J2I 36^ 


01 


l6 E 




*£« 


99 02 gr 


Ift 


IB 


190 S5 


JO 


28 


105 00 


<3 


2; 


i 08 03 


'4 


°s 




20 


S o 


105 40 


2 3 


08 


113 oS 


24 


35 ¿ 


1 16 50 


26 


30 


1 1 S 20 


2 7 


5i 


ni 50 


29 


59 


120 35 


32 


06 


118 35 


32 


07 


11831 


^9 


54 


116 28 



lüands in the Eatt Indies. 



St.paul — 

Romerans de Caítelaraas- 
St* Joan cíe Liíbon - 
Oiego Roys *- 



38 
28 

22. 



45 ^ 
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, Iflands in the Eaft-Indies, 



Ñames of Places. 



St, Srandon - — 

Maimtius '" 

Málha : — 

C.St. Mar y S. 
O D'AmbreN. 
St. John de Nova 

St. Chriítova 

Mayetta — 

Joan na — 
Mtítíiíla 



% End of St. 

$ Laurence 



Gomero, or Angazeeha 
Moriia, or Monfia < 
Zan^ebar — U*- 

Penda — — 

Gomero i — ■ 

Coímoledo — 



Juan de Nova « 

More Me ■ 



Ag alega, or Gallega 
Setta Hermanes- 



Que velo, or Quebello 
B alfas de Banhas 

Her m án os — — 

lfland Gratío 

Fadra Banhas 



Latitude 
D. 1VL 



Bailas de Chagos, or the ííland \ 

Chagos — — j 

Three Germans — 

Crofslíl&nd ¡ 1 



Sacatora, of Zacaiora 

Eíland Abdeleur- r 

Cubello Ss — : tu — 

Maliqtie 

baripe,^r Gripe 



16 

¿Q 
I I 

*S 
12 

n 

r 7 

>*3 
12 

12 

1 1 
o3 
06 

°S 
10 
10 
09 

.09. 
09 
02 

°3 
°5 
03 
06 
02 

oó 

04 

Q4, 
12 
12 

08 
09 
10 



38 

10 
*5 
33 
10 
21 

36 

04 
10 

■°5 

4 o 

o? «» 
48 g 



Longltude 
D. M, 



64 

g 
46 

5i 

43 
43 
36 

45 
44 
43 
40 

39 



24 di 1 



3^ g 

55 * 

-47 

47 

53 

°í 

32 

10 

10 

55 

30 
10 



21 N 
04 N 
10N 
00 N 
40 N J 72 



5* 
S3 
54 
59 
$* 
43 
54 
■*3 
65 

63 
62 
58 
54 
53 
71 
72 
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Iíl antis m tbe Eaft-índíes, 



Latitude 


D. 


M. 


10 


00 


1 1 


ÍO 


có 


08 


00 


25 


07 


14 


OO 


20 


>4 


25 


l 9 




! 9 




; 5 

(35 


qo ^ 

I f 

OO 


04 


3 0 $' 
P 


12. 




03 


5° 


07 


11 


a s 


22 


°3 


sss 


°S 


22$ 


or 


19S 


06 




1 06 


IÓS 



Ñames of Haces, 



Qualpen a ^ — — -~ — 
Arulomahon, or Antada 
Ceylone SontL End, C, Gallo 

Waldivi* $ South 1 



3 North j 
Yas de Diego Rey&~ 
M amíla r — 

Áynían — | 



Part- 



N.W. 
N.E. 

S.W. ¡ 



Point- 



Foint- 



Socas 
Anti man the Middie^ 
Borneo W. Point — 
Nkobar 



North- Weít End of Sumatra - 
Bencoía 



South-Eaft End of Sumatra 

Jambe • — — > - 

B ntam — 

Bata vi a — * — 



The Southern lílands, or Cape de Verde Iflandl* 



St + Antonio 

St, Vincent- ' ~ — 

Su Lucia, or Round ifland 

St. Nícholas 

lile de Sal — -. 

Bonaviíl-a , — 



Mayo, or Ifland May - 
Se. jago >j— — ., ' . 

'Fuego, or Fulgo 

firava's ^ 



*7 
] 7 
17 
17 
16 
16 
'5 

■5 
14 

14 



35 

' o 
00 3 

Hj 

q8 ! 

I 

5? 

28 



2 + 



2 3 
21 

22 
22 
22 



z66 *Tbe Marineras Comfafs Rectified* 



The Canary lílands. 



Ñames of Píaees. 



Latitude 



Sando Porto 

Madera Wcft-end 
Salvajes ■ 

Palma — — * 

Ferro ■ — 

G, 



Pico Tenería — 
Grand Canaria 
A llegan fa - — - 
Lancerota 



F ot te ven t a ra So itt k- W efí E nd 



3* 
3 3 
50 
28 

*7 
28 
28 
27 
29 

38 



14 2 
T o 

4 o a 
06 k 

4 o " 

3 o 
oí 



Longitude 
M 



ió 

>7 
*S 
! 7 
*7 
i? 
16 

>"S 
1 2 

12 

75 



20 
00 ^ 

4í r 
05 g 

3° 



The Welteim Mands, 



Corvo 
Fiores 

Pifa! - 

Pico- 



Sí* George 
Tercera — — 



Gradofa in Eiira — 

Wbae Fiíb 

Vajo, or'Vegia 

S : , ?tí tchaei — ~~ ■ 

Forroiga*, or Hormigas 
St. Manes — — 



49 4* 
3* 



3* 
38 



4°£r 
5 o § 

39 37 § 
38 -43^ 
38 06 

37 4° 
3 6 í9 



3 1 

30 
28 

26 

^7 
26 



54 
11^ 



J I ES 
48? 



-5 
23 

*3 3 Ó 

22 47 

23 58 



The ¡Jea-Coaíl of the N orirh Part of America, Hedfim's 
Bay, and Newfoun ¿latid. 



Cape FarcwdU *- 

Cape Eíizabeth 

íflaccl R cfolutioo 

Q^ceií .4x1^*5 Forcland 

Salvages líland — í 

<Sa]jíbury líland — ■ 

MiH's líle - — 



S9 45 

63 03 2 

02 4 O £ 

63 4 g £ 

64 26 g-, 

&3 3 Q 



' 44 
É 66 



65 

70 

77 
So 
76 



45 

04 

43 r* 
17 § 1 

53^ 
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The Sea-Coaüs of the North Part of America, Hudfou's 
Bay, and Newfonndland. 



Ñames of Places. 



SharkPoint 

Cape Southarnpton 

Svr Thomas Roe's Welcomc ■ 
Cape Qhürchilí 



Port Nelfon, or York Fort 
New Sevrrn 



Ca¡*e Henrietta Mari a - 
Viner's lile ■ 
Albanv Fort* 



Moufe Riveras Mouth 

Point Comfort — 

Fren chinan 's River 

Rupert's River — 

Chalron's Jíland 

Danby\s Ifland 



Shepherd's Ifland 

Solomon's Temple Ifland 

Weíton's íiTand — 

Cubb's Ifland 

Bear's Ifland 



Baker's DozerVa ifland i 

Sleeper's Tiles 

MansfiekPs lile,, the middle 
Cape Jone?- 



Cape Walfl ngha m 

C^pe Charles 

Button's Ifle 

Bell Ifland _ 

Gray's Ifland 

Cape St John 

Pengwin Ifland — 
Cape Boaavifta — 



Latitud e 
D; M, 



64 
61 

64 

59 

$1 
5 ¿ 

5S 
53 
5* 
5* 
$ l 
5 1 
S 1 
52 

$2 
5 1 
53 
5* 
54 
54 

57 
60 
61 

¿ 4 
02 

62 

60 

52 

5° 
50 

5° 
49 



30 
55 
l S 

00 

10 

00 
07 
os 
26 
18 
24 _ 



Longitude 
IX M. 



22 

86 
92 
^5 
93 
SE 

H 
H 



20 S 3o 
oS ^81 

15 yso 1 
45 l' So 



35 
j 6 

56 
Jo 

42 

55 
35 
48 

2 5 

07 

35 
= 5 

00 

l $ 



82 
82 

83 

Bí 

Si 

80" 

78 
77 
7? 
66 

55 
53 
5* 
50 
5* 



55 
18 
04 
16 

53 
20 
30 
°3 
50 

»3 
1 1 

20 r 

48 
40 
4J 
2 5 
30 
30 

58 
5S 
30 
2 7 
3S 
2 5 
48 
50 
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The Sea-Coaíts of KudfünVBay ? New füü adía nd, and 
New England. 



Ñames of Places. 



Trinity Bay Entxance- 
Barcaléan 111 and- 



Conception Bay Entrance « 

CapeSt, Francis ~ 

Cape Race 

Bay of Bulls- 



SL John's Harbour ■ 

Cape Sír, María 

Placentia Bay ■ 
Cape St, Laurenfa ~ 

lOand St. Paul 

Cape Roye - - 

Virgin Rocks 

French Faílory 

Bay of Breíl: — 

Tadouf/Lek 

Quebeck - 



Aati Coítj Ifland, the Middle- 
Cape St» Charles, or Charles Straíts 
Cape Britain I. Scateri 
Cape Sable — 



Saint, or PortRoyal 
Penofeícut River — 

North Yarmouth 

Pafcataway Entrance - 



Cape Ann fíland 

Cape Codd — — . — * 

Bolton - < — 

Plymouth » i ¿ 

South of St, George's Bank 

South End of Nantucket Shoals — 

Nantucket Ifland ■ : 

Martha's Vineyard : — 



Ladtude 
D. M. 



4* 
49 
58 

4S 
46 

47 
48 

47 

47 

47 

47 
48 

46 

50 
52 

49 
46 

19 
5 2 
46 

43 

44 
44 
44 
43 
42 
42 
42 
42 
4 1 
49 
4* 
41 



5 2 

40 

20 
09 
40 
50 
00 
10 
4Í 

10 

00 
06 
10 

10 ? 

.4° p 
10 f 

.45 . 
40 

14 

46 

IS 
z 5 

02 

45 
5° 
] S 
14 
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The Sea-Coaíls on the Main Contlnent in the WeíWndies 



Ñames of Places* 



Elizabeth's Iíland 

BlockMaiid . 

MoníockPoint 

Fimer^s Iítend 

New York 



Saudy Hook ■ 

Cape James, or Henlopcn 

Philadelphia . , 

Cape May * 

Cape Charles 

Cape Henry 



Cape Hatteras — * 

Cape Feare — . 

Cape Román, or Cattit 

Áfluey River, or Charles Town- 
Pon Roy al 



Bay of St. Auguftine* 
Cape Florida 



LapMlIapina, or Apalachia — 

River Spiritus Snn¿his f or Miíchi- 
' üppi River^ Month — — 
Tompeck ■ 



Liva, or Vera Cruz 

Sierra, or Cape de Martin 
TrÍJIe, or Tneít Ifland — 
Cam pecha 



Cape Condefedo ■ 
Cape Catocha — 
S a laman cha — - 
Cape Honduras - 
Cape Camero n ■ 



Longitude 
D. M. 



41 
4" 

41 
41 
40 
40 

3S 
40 

59 
37 
36 
35 

3£ 
33 
33 

3o 
24 
29 

z8 



■9 

l 9 
s8 

l 9 

20 

21 
16 
16 
ló 



35 
15 
18 

20 
42 
28 
4 S 
50 
00 
11 

ss 

58 

Z7 

oh 

00 s 

10 t- 

57 Ei 

54* 

20 
12 
10 

JIO 

20 

40 

10 



2 5 
10 



Longitude 
D. M 



69 13 

70 20 
70 40 
74 1 4 

74 *5 

75 *S 

74 10 

75 ! 5 

76 11 

76 2 3 
76 20 

76 50 

77 54 

79 43 ¡? 

80 43 £ 

84 44 g? 

, Cu 

96 50 Ct 

97 4 § 
9í 45 

9 1 20 

92 10 
89 40 
86 10 
89 10 

85 ¿£ 

83 3© 
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The Coafts on the, 11 n C^atinent m the Weft Indie 5, 



Ñames of Places. 



tin trance of Nkaragua 

Porto Bello 

Parlen^ or Scotch Settlement T 

Carthagerm — 

Cape Conquiquaco, or Coquíbaco « 

íñand Cnrafoa, or Quicafo- 

fíland Margan t ta — —4 — 

Til a nd Trinidad a - 



Mouth of Oronocfue R i ver- 
Cape Three Points: - 

Cape Nafíatt 



N, Cape, the middle of Caopory lüaná 

fíuranam - — — — ¡ 

Cape Orange « ■ — 

Mouth Amazones River 



Latltucle 




D. 




D. 


jví 


11 


25 


8.5 


J 5 


09 


33 


79 


4S 


08 


3° 


78 


45 


10 


zS 


75 


2X 


1 2 
12 


40^ 
10 c 


70 
68 


42 ^ 
J 5 £¿ 
20 £¡ 


1 1 




63 


10 




óo 


*7g 


08 


iS | 


S9 




10 




Ó2 


10 c 


07 


55 * 


57 


55 S- 


03 


05 


49 


56 


06 


25 


5fi 


5° 


04 


2 5 


50 




OO 


00 


49 





] flan da in the Weil índks. 



Tobago Weii-end 
^arbadoes, ai Bridge-Townt 

Granada ^— — - ■ 

Granadillos — ~— .~ 

Bo^uía — 

St. Vmcent — 

$t. Lucia 

Martinica - — — ^ fc .^_ 
■DGrMrLica ■ —?« 

Mar i g a! Santa ■ ■ — — — : — - 
G u ard al u pa -> ■ » • ■■ —™ 

Defteaíta — 

Antegita = — — — - 

3arbitda 
Monfejat- 
Rodondo- 





20 


59 


5* í 


13 


08 


59 


50 


II 


57 


60 


20 


12 


20 


59 


5> 


I 2 


5 o 


£9 


53 


13 

'3 




óo 
61 




H 


43 r 


60 


54t- 


J5 


2^ F3 


óo 


30S 


'5 




60 


2o fJ 3. 


16 




61 




16 


20 


60 


10 0 


17 


05 


ói 


45 


1 B 


06 


61 


40 


16 


3 5. 


62 


13 


,6 ■ 




61 


*5 
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lila nd s in the Weft-Indies . 



Ñames of Places. 



Nevís — - 

Se. Chriítophers - 

Editada 

ISaba 

St. Bartholomew- 
St. Martinas 



Anguilla 

Sambrero 

Anegada — — - 

St. Cruz — — 

Virgiíis -i 

St, Thomas ■ 

St* John de Port Rico* 

Jilands and Rocks of Aves- 
Tortuga, or Tortugas < 

Margarina * ■ 

Blanco — — 

Tefligos 

D'Orchüa ¡ 

Bonaíry, or Bonaire 
Aruba* 



Eall end of Hifpamola * 
Weít eud of the fame 
Eail end of Jamaica 
Pí rt Royal Jamaica — 
Weft-end of the fame— 
Eaft-end of Cuba — — 

Havannah ¡ 

Wcfl-end of Cuba 

■La. Berro udas 
Eahama Jíland 



Abaco South-end ■ 

Andrews, or Androfs, or North-end 
Vi o vid en ce ■ »« — 



Latitud e 
IX M 



Longitude 
B. M-i 



l 7 
*7 
17 

l 7 
17 
18 
18 
iS 
18 

*7 
18 
iS 
18 
12 

í I 

11 
11 
1 1 

12 
iz 
18 
18 
¡8 

17 
18 
20 

23 
21 

3 2 
26 

26 

z$ 

*5 



QO 

17 

s> 

$.2 
06 

<7 
35 
+7 
5S 
3° 
S° 
iP 
01 ^ 

o 

10 3; 

35 1 

12 

5° 
18 
26 
00 

50 
oS 

*5 
lo 

40 

25 

S° 
00 

10 

00 



62 
Óz 
62 
62 
6-z 
ór 
62 
6z 
62 

«S 
63 
63 
65 
64 
63 

6j 
63 
62 
64 
66 
68 
60 

74 
7Í 
76 

79 
74 
Si 
86 
66 
78 

75 
7 & 

77 
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fíarbourífland 

Eleuthera South^End, or Hathern — 

Cat líland, the Middle ¿ 

Watling's JUand— — — — ■ 

Rum Key - 

Exuma 



Ifíands in the Weíl-Indies 



Ñames of Places* 



Crooked líland, North-End 
Long líland, Somh-End — 
Atvvood's Key- 

May aguaría 

FrenchKeys - 
Merapervouz - 
flogíHes 



HineagOj WeH-End — ■ — 

Weñ Caicos — — — 

Titfk's líland — ~ 

AbrolloÉank, the North~End 

Píate Rack ~ 

Mucacres > 1 — 

Verd — — 

Cajad.Zal ~ 

Pinos ■■ r- 



Great Camains 
Little Camains 
St. Andero 



Caimán uhack — — 

Pedro Shoals, North Side- 

St, MUan 

Guayna 
CoauineUi — 
Zuna Quka 
México — 



Latítude 
D. M, 



Longk,' 



2 5 


37 


7¿ 


47 


H 


40 


75 


56 


H 


*S 


75 


P9 


23 


43 


74 


2 5 


2 3 




74 


co 


33 


22 


75 


55 


22 


56 


74 


1 2 


22 ■ 


4 1 


74 


Í2 


2 3 


10 


73 


35 


22 


35 


72 


46 


22 


40 


73 


40 


21 




74 


45 ^ 
55- & 


21 


17 2 


73 


20 
2 I 




73 
fi 


40 r 1 


21 


35 0': 






2 I 




60 


46 o. 

»5 




IO 


68 


2 I 


30 


76 




21 


17 ; 


76 


ió 


Z 3 


I 0 


79 


24' 


Z [ 




84 


20 


18 


54 


gl 


29 


y? 


30 


80 


24 


12 


33 


Si- 


27 


l 9 


08 


So 


fi 


E 7 


LO 


77 




¿ 7 


IO 


St 


.28 


l6 


53 


88 




! 9 


30 


?9 


Oí 




01 


89 


48 


20 


00 


J03 


35 



F I -N I 5 
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Thefe- folldwing were fettléd from Obfervatíons of 
the Moon's Diftarice froni the Sun and Stars 5 
made by MeJTrs, W. WALES 5 F, R, S. and 
W, BAYL Y, Aftronorners¿ during Captain 
Cook^ Voy age towards the South Pote, and round 
the Woríd, in His Majefty's Ships the Refükíion 
and Advemún¡ in the Years 1772, 1773, 1774 
and 1775. 



Ñames of Places, 



pA PE of GoodHopé 

Duíky Báy 3 New Zealand .- 
Charlotte's Soünd, neyv Zealand * 
Poínt Venus, Otaheite 



f. OhitahoOn one of the Marquífás - 
L Taima, one of the New Hebrídes- 
l Pudyqua, New Caledonia r 
¡Chriílmas Sound, Terra del Fuego - 

C. Defolation- ■ ■ — — 

York Minfter : ■ — — - 

C Horne 
[. [J Hatea 



Laíkúde 



I. Hualieiné - s '- 

L Eaoowej or Middleburg ■ 

Tonga Tabú, or Amiterdaro, friendly Iflc¿ 

Py leftaert Iflarid — 

Tolago Bay ~ — : - — 

Portland — — — * — — — — — — — — 



ÍMéw Stone ofFVan Diemens Land 
Adventare Bay in Ditto T -i¿- 
Cook>3 Streigh ts — ; i 



33 
45 
41 
[ 7 
9 
¡ 9 
20 

SS 
55 
55 
5? 
16 
i ó 

2Í 
21 

22 
38 
39 

43 
43 



55 
47 
06 
29 

55 
32 
18 

13 g 

3 1 '5- 
45 S 

21 n 

04 
25 
21 

35 

4 3 

48 



Longít. 
fr. Lond, 



18 25 
166 20 

174 23 
2IO 20 
230 54 
169 47 
164 44 

290 OO 

2 88 57^ 

29O 

292 

208 2 5 ~ 

29 

s 3 



l8 g 

37cr9 



.8; 
'8$ 

184 15 
178 36 
178 15 

'47 33 
'75 07 
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C. PaltiíTer, N, Zealand ■ ■» 

Eaíter I. North-weíl Slde ■ — - 

Refolution Eay, Ohitahoo, oneof Marquifas 
Bolabola— -^ — — - — ■ ■ . 



Eaít Cape of Staten líland < 
South Thule 



Ñames of Places. 



] D. M. 



Savage líland — — »■ ^ 

Turtle líland » ■ ■ ■ ■ * ¡-> 

Annamocka, one of the friendly liles 
Mallicola, Sandwich Hárbour 



Cape Quiros, Terra del Efpiritu Sánelo — 
Botany líland 



CapeMontagu, N* 45 E. 
Harvey's lilands — — — 
Howe's Ifl an d — — 
Palmerfton's líland—™ 



Soutfatrn Kmg George's Ifland- 

PalliiTer's liles j 

Taoukaa- 



Friendly liles, fundry, which extend from 

to 

Aurora, North End 
Whiífuntide lile, N. End 
Maíkelyne's lílands ■ 

SKepherd's lilands ■ *r 

Sandwich's Ifland 

Hinchinbrook líland 

Montagu líland 

Traitor's Head 

St, Eartholomew líland 

Cape Cumberland -< 

Cape Colínet — 

Cape Coronarían • 

Queen Charlottes Foreland - 

JUe of Pines — - — 

Norfolk líland — — - 
tape DiíTeada ■ 



J f 


35 


27 


v/ O 


9 


55 


1 ó 






© 2 


19 


49 


20 


*5 . 


16 


24 


M 


56 


•7 <3 
£ Z 


26 


54. 




ío 


J T 




JÓ 




l6 


16 


aó 
4<j 


1 O 


00 


14 


j era 

34 0 
3 & 


1 C 


J 4 


¿ y [— ¡ 




37 


lo 




I A 
T 


rí íí. 

5; « 


I C 




.1 


í 0 


* u 


5 o 


I T 


29 


I T 

V 


2 5 


J 7 


26 


18 


i a 


I C 


-42 


H 


39 


20 


3° , 


zz 


°5 ■ 


22 


%S 


32 




29 


02. 


53 , 


0+ 



175 

250 

220 
208 
190 
182 

¿85 

167 
167 

167 

295 

333 
¿oí 
205 

97 

212 
213 

4 
i»S 
185 
168 
68. 
68 
i68 
16S 
1Ó8 
168 
6 9 
r6 ? 
66 
164. 
67. 

168 
285 



SO 

59 
ir 

41 
'3 
45 
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Ñames of Places, 



Cape Noír — - 

3t. Ildefonfo's Ifles- 
Evout's liles — 



Cape St Diego : 

New Year*s H^rbour, Staten Land 

Cape Se. Juan * 1 ' . 

WiÜÍs?s liles : 

Cape North * 

CapeSaunders .— 

Cape George : ■ 

Cape Charlotte ■ » 

Clerke*s liles 

Friezland's Peaíc — . 

Sau'nders lile — 

Candlemas Iíles 1 . — — — 
St. Helena — ¡ < 



ííland Afcenfion 

lü, Ferdinando de Noronha. 

Fayál, Villa de Horta 

Porto Sancho — — » ' 



Madeira, Fonchal 
Palm a j middle 



Ferro lile, South End * 

Bonavifta, N. End 

Terceira — — * 

St* Georgfe »n ,- r . > ■ - 
Mayo, South End — 
St. Jago y Port Praya 

Kamptfchatka Nos 1 
PerkriiijhQTthkqff f 
Drake Poiní, California- 



Latitude 
D. M, 



54 
55 
55 
54 
54 
54 
54 
54 
54 
54 
54 
55 
59 
58 
57 
'5 
o? 
03 < 

38 
32 
32 
28 
27 
16 
39 
38 
*5 
l 4 



56 
l3« 



32 

5i 

34 
33 
4* 
4? 

05 ^ 

06 ^ 

02 
00 
10 

55 

% 



Longit, 
fr. Lond, 



,87 
2 9° 
2 93 
z 94 
295 
296 

$zi 
3*3 
3 2 3 
3*3 
3*5 
333 
333 
33* 



:3 2 
í« . 

4*£ 

14 f 

47 a- 

1 1 

54 



10 



45 



S 

14 
32 
28 
16 
i? 
17 
iS 

3 7 
28 

*3 
23 26 

r 9 8 36 
128 3^ 



If the Longitude be reckoned Eaíhvard and exceeds i So, fubtraá 
itfrom 360, the Remainder is the Longitude WcíU and vice 
verfa. •.' . . 
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